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FOKE>^roaD 

By the Secretary of State 

This “ Report on the International Control of Atomic Energy " is in the 
main the work of a Board of Consultants to the Department of State. The 
Board carried out its assignment under the general dircx'tion of a Committee 
on Atomic Energy which I set up on January 7, 1946 with D(!an Achessou, 
Under Secretary of State, as Chairman. A letter of transmittal at the beginniiig 
of the Report embodies the comments which Mr. Acheson's Committee made on 
the unanimous findings and recommendations of the Board of Consultants. 

In thus transmitting to me the detailed report of the Board, the Committee 
emphasizes the Board’s observation that the Report is not intended as a final 
plan but " a place to begin, a foundation on which to build ”. The Committee 
also states that it regards the consultants' work as “ the most cou.structivo 
analysis of the question of international control we have seen and a .definitely 
hopeful approach to a solution of the entire problem ”. 

The intensive work which this document reflects and the high qualifications 
of the men who were concerned with it make it a paper of unusual importance 
and a suitable starting point for the informed public discuassion which is one 
of the essential factors in developing sound policy. The document is being 
made public not as a statement of policy but solely as a basis for su<^ (Escussion. 
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OFFICE OF 

THE UNDER SECRETARY OF STATE 
WASHINGTON 


March 17, 1946. 

Dear Mr. Secretary : 

Your committee was appointed on January?, 1946, with the following terms 
of reference : 

Anticipating favorable action by the United Nations Organization on the 
proposal for the establishment of a commission to consider the problems 
arising as to the control of atomic energy and other weapons of possible mass 
destruction, the Secretary of State has appointed a Committee of five members 
to study the subject of controls and safeguards necessary to protect^ this 
Government so that the persons hereafter selected to represent the United 
States on the Commission can have the benefit of the study.'' 

At our first meeting on January 14, the Committees concluded that the 
consideration of controls and safeguards would be insi^parablo from a plan 
of which they were a part and that the Commission would look to the American 
representative to put forward a plan. At that meeting we also agreed that 
it was first essential to have a report prepared analyzing and appraising all 
the relevant facts and formulating proposals. In order that the work should 
be useful, it was necessary to designate men of recognized attainments and 
varied background, who would be prepared to devote the major part of their 
time to the matter. 

On January 23, 1946, we appointed as a Board of Consultant.s for this 
purpose : 

Mr. David E. Lilienthal, Chairman of the Tennessee^ Valley Autliority, 
who acted as Chairman of the consulting Board. 

Mr, Chester I. .Barnard, President of the New Jcirsey Bell Telephone 
Company, 

Dr. J. Robert Oppenheimer, of the California Institute of Technolrfgy 
and the University of California, ^ 

Dr. Charles Allen Thomas, Vice President and Technical Director, Monsanto 
Chemical Company, and 

Mr. Harry A. Winne, Vice-President in Charge of Engineering Policy, 
General Electric Company. 

The Board of Consultants has spent virtually its entire time, since the date 
of appointment, in an intensive study of the problem, and has now completed 
its report, which is transmitted herewith. 

A preliminary draft of this report was first presented to your Committee 
ten days ago. Extensive discussion between the Committee and the Board 
led to the development of further considerations embodied in a subsequent 
draft. Still further discussion resulted in the report now transmitted. 

We lay the report before you as the Board has submitted it to us ** not as 
a final plan, but as a place to begin, a foundation on which to build." In our 
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opinion it furnishes the most constructive analysis of the question of inter- 
national control we have seen and a definitely hopeful approach to a solution 
of the entire problem. We recommend it for your consideration as representing 
the framework within which the best prospects for both security and develop- 
ment of atomic energy for peaceful purposes may be found. 

In particular, we are impressed by the great advantages of an international 
agency with affirmative powers and functions coupled with powers of inspection 
and supervision in contrast to any agency with merely police-like powers 
attempting to cope with national agencies otherwise restrained only by a 
commitment to “ outlaw the use of atomic energy for war. In our judgment 
the latter t3q)e of organization offers little hope of achieving the security and 
safeguards wc are seeking. 

We are impressed also by the aspect of the plan which concentrates in the 
hands of the international agency only the activities which it is essential to 
control because they are dangerous to international security, leaving as much 
freedom as possible to national and private research and other activity. 

Wc wish to stress two matters brought out in the Board's report — ^matters 
of importance in considering the report's proposals as they affect the security 
of tjje United States both during the period of any international discussion 
of tliem and during the period required to put the plan into full effect. 

The first matter concerns the disclosure of information not now generally 
known. The report points out that the plan necessitates the disdosure of 
information but permits of the disclosure of such information by progressive 
stages. In our opinion various stages may upon further study be suggested. 
It is enough to point out now that there could be at least four generaJ points 
in this progression. Certain information, generally described as that required 
for an understanding of the workability of proposals, would have to be made 
available at the time of the discussions of the proposals in the United Nations 
Atomic Energy Commission, of the report of the Commission in the Security 
Council and General Assembly of the United Nations, and in the national 
legislatures which would be called upon to act upon any recommendations 
of the United Nations. We have carefully considered the content of this 
information, and in our discussions with the Board have defined it within 
satisfactory limits. We estimate the degree of its importance and the effect 
of its disclosure to be as follows : If made known to a nation otherwise equipped 
by industrial development, scientific resources and possessing the necessary 
raw materials to develop atomic armament within five years, such disclosure 
might shorten that period by as much as a year. Whetlier any nation — we 
Sfere excluding Great Britain and Canada — could achieve such an intensive 
program is a matter of serious doubt. If the program were spread over a 
considerably longer period, the disclosure referred to would not shorten the 
effort appreciably. 

The next stage of disclosure might occur when the proposed international 
organization was actually established by the action of the various governments 
upon the report of the United Nations. At this time the organization would 
require most of the remaining scientific knowledge but would not require the 
so-called technical know-how or the knowledge of the construction of the bomb. 

By the time the organization was ready to assume its functions in the field 
of industrial production it would, of course, require the technological information 
and know-how necessary to carry out its task. The information regarding 
the constniction of the bomb would not be essential to the plan until the last 
stage when the organization was prepared to assume responsibility for research 
in the field of explosives as an adjunct to its regulatory and operational duties. 



The second matter relates to the assumption or transfer of authority over 
physical things. Here also the plan permits of progress by stages beginning 
in the field of raw material production, progressing to that of industrial 
production, and going on to the control of explosives. 

The development of detailed proposals for such scheduling will require further 
study and much technical competence and staff. It will be guided, of cour.se, 
by basic decisions of high policy. One of these decisions will be for wliat 
period of time the United States will continue the manufacture of bombs. 
The plan does not require that the United States .shall discontinue such manu- 
facture either upon the proposal of the plan or upon the inaugurati<»n of the 
international agency. At some stage in the development of the plan this is 
required. But neither the plan nor our transmittal of it should be construed 
as meaning that this should or should not be done at the outset or at any 
specific time. That decision, whenever made, will involve considerations of 
the highest policy affecting our security, and must be made by our government 
under its constitutional processes and in the light of all the facts of the world 
situation. 


Your Committee, Mr. Secretary, await your further instructions a.s to whether 
you beheve it has performed the task you assigned to it and nuiy now be 
discharged or whether you wish it to go further in this field under yoTir'guittonce, 
Respectfully submitted. 

Dean Acheson 
Chairman 


The Honorable 
James F. Bybnes, 
Secretary of State, 
WashingfM, D. C. 


V'annevar Bush 
James B. Conant 

I,ESLlJi K, ('iROVUS, 

Major Gaieral, USA. 
John J. M<'(:i.ov 



INTRODUCTION 

The board of consultants met for the first time on January 23rd, conferring 
bnefiy with the Secretary of State’s Committee on Atomic Energy respecting 
the board’s assignment to study the problem of international control of atomic 
energy.^ For more than seven weeks since that time we devoted virtually our 
entire time and energies to the problem we were directed to study and report 
upon. We visited the plants and installations at Oak Ridge, Tennessee, and 
Los Alamos, New Mexico, and spent days consulting with numerous scientists, 
industrial experts, and geologists, authorities in the technical fields concerned 
with atomic energy. Since Februaiy 25th this board has met almost continu- 
ously, developing and writing the following report. Our absorption in this 
task does not, of course, assure the soundne.ss of the recommendation which 
is % product of our deliberations. But it is relevant as a measure of how 
iinportant and urgent we feel it to be that the Government and the people 
of the United States develop a rational and workable plan, before the already 
launched international atomic armament race attains such momentum that 
it cannot be stopped. 

We have concluded our deliberations on this most difficult problem, not in 
a spirit of hopelessness and despair, but with a measure of confidence. It is 
our conviction that a satisfactory plan can be developed, and that what we 
here recommend can form the foundation of such a plan. It is worth contrasting 
the sense of hope and confidence which all of us share to-cky with the feeling 
which we had at the outset. The vast diflSicultics of the problem were oppressive, 
and we early concluded that the most we could do would be to suggest various 
alternative proposals, indicate their .strengths and limitation, but make no 
recommendations. But as we steeped ourselves in the facts and caught a feel 
of the nature of the problem, we became more hopeful. That hopefulness 
grew not out of any preconceived " solution " but out of a patient and time- 
consuming analysis and understanding of the facts that tlnw light on the 
numerous alternatives that we explored. Five men of widely differing back- 
grounds and experiences who were far apart at the outset found thomselve.s, 
at •the end of a month’s absorption in this problem not only in complete 
a'greement that a plan could be devised but also in agreement on the essentials 
of a plan. We believe others may have a similar experience if a similar process 
IS followed. 

We have described the process whereby we arrived at our recommendation, 
to make it clear that we did not begin with a preconceived plan. There is this 
further reason for describing this process. Others would have a similar 
experience if tlrey were able to go through a period of close study of the 
alternatives and an absorption in the salient and determining facts. Only 
then, perhaps, may it be possible to weigh the wisdom of the judgraenj; we have 
reached, and the ’possibilities of building upon it. 

The plan of the report itself may be briefly described, as an aid in reading it : 

In Section 1. we examined the reasons that have led to a commitment 
for the international control of atomic energy and the early proposal for 
realizing this objective by a system of inspection. 
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In Section IL the essential characteristics of a workable plan for security 
are stated, and the considerations that favor the development of a plan are 
set out. By the time this discussion is concluded, the outlines of a workable 
plan as we see it are apparent. 

In Section III. the essentials of an oiganization that puts such principles 
into effect are described. 

In Section IV. we consider the problems of the transition pe'Tiod leading 
from the present to the full operation of the plan. 

We have tried to develop a report that will be useful, mi a$ a final plan, 
but as a place to begin, a foundation on which to build. Many questions that at 
later stages should and must be asked we have not touched upon at all Wc 
recognize that securing the agreement of other nations to such a plan will 
raise questions the precise contours of which can hardly be drawn in advance 
of international meetings and negotiation. We have not, of course, undertaken 
to discuss, much less to try to settle, problems of this character. The newly 
created Atomic Energy Commission of the United Nations, when its delibera- 
tions begin, will deal with many of these in joint discussion. Indoc'.cl, this 
process of joint international discussion is itself an integral part of any program 
for safeguards and security. " ^ 

We desire here to express our great indebtedness to the Secretary of the 
Secretary of Statens Committee on Atomic Energy, Mr. Herbert S. Marks, 
Assistant to the Undersecretary of State, and to the Secretary of this board, 
Mr. Carroll L. Wilson. They have contributed in many ways to the work of 
the board. Whatever value our work may prove to have owc^s a great deal to 
their acumen, diligence, and high quality of judgment. We wish especially 
to thank General Groves and his associates in the Manhattan District and the 
industrial contractors for facilitating our inspection of the installations at 
Oak Ridge and Los Alamos, and Captain Joseph Volpe, Jr., for his liaison 
services. We are also indebted to a number of other officcjrs and staff members 
of the Manhattan Project for their coopeiation. As a re.sult of this cooperation 
we have had unlimited access to the entire range of facts and activities involved 
in our assignment, and this has been most helpful 

It has not been possible for security reasons to set forth in this report all 
of the facts which we have taken into account, but we believe that those which 
are set forth are a sufficient basis for a useful appraisal of our conclusions and 
recommendations. 

WASHINGTON, D.C. 

March 16, 1946. 



SECTION I 

Background of the Problem 

This report is a preliminary study of the international control of atomic 
energy. It has been prepared to contribute to the clarification of the position 
of the U.S. Representative on the United Nations Commission on atomic 
energy set up by resolution of the United Nations General Assembly to inquire 
into ^ phases of this question. 

The Commitment for International Control. 

We were given as our starting point a political commitment already made 
by the United States to seek by all reasonable means to bring about inter- 
national arrangements to prevent the use of atomic energy for destructive 
purj^ses and to promote the use of it for the benefit of .society. It has not 
been part of our assignment to make a detailed analysis of the arguments 
which have led the Government of the United States in concert with other 
nations to initiate these steps for international action. By way of background, 
however, it is useful to review some of the main reasons which have influenced 
the people of the United States and its Government in this course. These 
reasons were first definitely formulated in the Agreed Declaration of November 
15, 1945, issued by the President of the United States and the Prime Ministers 
of the United Kingdom and Canada. An understanding of the declarations 
in that document will itself throw considerable light on the criteria by which 
any specific proposals for international control may be judged. 

The Agreed Declaration cites three reasons for seeking international control. 
This Declaration recognizes that the development of atomic energy, and the 
application of it in weapons of war, have placed at the disposal of mankind 
“ means of destruction hitherto unknown.” The American people have been 
quick to recognize the reaUy revolutionary character of these weapons, particu- 
larly as weapons of strategic bombardment aimed at the destruction of enemy 
cities and the eradication of their populations. Enough has been said to make 
uppecessary a repetition of the probable horrors of a war in which atomic 
weapons were used by both combatants against the cities of their enemy. 
But it is hardly possible to overestimate the deep impiession of horror and 
concern which insight into these future possibilities has made so widespread. 

The second point recognized in the Agreed Declaration is that there can be 
no adequate military defense against atomic weapons. A great mass' of expert 
testimony is involved in an appreciation of the firmness of this point, but it 
appears to be accepted without essential reservation, and subject only to an 
appropriate openmindedness, about what the remote future of technical 
developments in the arts of war may bring. 

The third point, and again we quote from the Agreed Declaration, is that 
these are weapons “ in the employment of which no single nation can in fact 
have a monopoly.” Of the three, this is perhaps the most controversial. 
Strong arguments have been brought forward that the mass of technical and 
scientific knowledge and experience needed for the successful development of 
atomic weapons is so great that the results attained in the United States 
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cannot be paralleled by independent work in other nations. Strong arguments 
have also been put forward that the degree of technical and industrial advance- 
ment required for the actual realization of atomic weapons could hardly be 
fotmd in other parts of the world. These arguments have been met with 
great and widespread skepticism. It is recognized that the basic science on 
which the release of atomic energy rests is essentially a world-wide science, 
and that in fact the piincipal findings required for the success of this project 
are well known to competent scientists throughout the world. It is recognized 
that the industry required and the technology developed for the realization of 
atomic weapons are the same industry and the same technology which play so 
essential a part in man’s almost universal striving to improve his standard of 
living and his control of nature. It is further recognized that atomic energy 
plays so vital a part in contributing to the military power, to the possible 
economic welfare, and no doubt to the security of a nation, that the incentive 
to other nations to press their own developments is overwhelming. 

Thus the Agreed Declaration bases its policy on the revolutionary increase 
in the powers of destruction which atomic weapons have injected into warfare, 
and on the fact that neither countermeasures nor the maintenance of secrecy 
about our own developments offers any adequate prospect of defense. 

There are perhaps other considerations which have contributed to the 
popular understanding of the necessity for international control, although ^hey 
do not appear explicitly in the Agreed Declaration. The United States is in 
a rather special position in any future atomic warfare. Our political institutioxis, 
and the historically established reluctance of the United States to take the 
initiative in aggressive warfare, both would seem to put us at a disadvantagci 
with regard to surprise use of atomic weapons. This suggests that although 
our present position, in which we have a monopoly of these weapons, may 
appear strong, this advantage will disappear and the situation may bo reversed 
in a world in which atomic armament is general. 

The atomic bomb appeared at the very end of hostilities at a time when 
men’s thoughts were naturally turning to devising method.s for the prevention 
of war. The atomic bomb made it clear that the plans which had been laid 
at San Francisco for the United Nations Organization would have to 
supplemented by a specific control of an instrument of war so terrible that 
its uncontrolled development would not only intensify the ferocity of warfare, 
but might directly contribute to the outbreak of war. It is clear, too, that in 
the solution of this relatively concrete and most urgent problem of protecting 
mankind from the evils of atomic warfare, there has been created an opi>or- 
tunity for a collaborative approach to a problem which could not otherwise 
be solved, and the successful international solution of which would contribilte 
imnieasurably to the prevention of war and to the strengthening of the United 
Nations Organi^ationC On the one hand, it seemed unlikely that the United 
Nations Organization could fulfill its functions without attempting to solve 
this problem. On the other hand, there was hope and some reason to believe 
that in attempting to solve it, new patterns of cooperative effort could be 
established which would be capable of extension to other fields, and which 
might make a contribution toward the gradual achievement of a greater degree 
of community among the peoples of the world. Although these more general 
considerations may appear secondary to the main purposes of this report, 
they are not irrelevant to it. There is another phrase of the Agreed Declaration 
which rightly ' asserts "that the only complete protection for the civilized 
world from the destructive use of scientific knowledge lies in the prevention 
of war." 

The proposals which we shall make in this report with regard to the inter- 
national control of atomic energy must of course be evaluated against the 
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they would afford security against atomic warfare ; to what extent they 
tend to remove the possibility of atomic weapons as a cause of war ; to what 
extent they establish patterns of cooperation which may form a useful precedent 
for wide application. We ourselves are satisfied that the proposals in this 
report provide the basis of a satisfactory answer to these questions. 

Early Ideas on Safeguards^ 

So much for the main outline of the political action that led to the setting 
up of the United Nations Commission on atomic energy. There is a further 
aspect of the general background that also requires discussion at the outset. 
When the news of the atomic bomb first came to the world there was an 
immediate reaction that a weapon of such devastating force must somehow 
be eliminated from warfare ; or to use the common expression, that it must be 

outlawed That efforts to give specific content to a system of security 
have generally proceeded from this initial assumption is natural enough. 
But the reasoning runs immediately into this fact : The development of atomic 
energy for peaceful purposes and the development of atomic energy for bombs 
are in much of their course interchangeable and interdependent. From this 
it follows that although nations may agree not to use in bombs the atomic 
ener^ developed witMn their borders, the only assurance that a conversion 
to destructive purposes would not be made would be the pledged word and 
the good faith of the nation itself. This fact puts an enormous pressure upon 
national good faith. Indeed it creates suspicion on the part of other nations 
that their neighbors* pledged word will not be kept. This danger is 
accentuated by the unusual characteristics of atomic bombs, namely their 
devastating effect as a surprise weapon, that is, a weapon secretly developed 
and used without warning. Fear of such surprise violation of pledged word 
will surely break down any confidence in the pledged word of rival countries 
developing atomic energy if the treaty obligations and good faith of the nations 
are the only assurances upon which to rely. 

Such considerations have led to a preoccupation with systems of inspection 
by an international agency to forestall and detect violations and evasions of 
international agreements not to use atomic weapons. For it was apparent 
that without international enforcement no system of security holds any real 
hope at all. 

In our own inquiry into possibilities of a plan for security we began at this 
point, and studied in some detail the factors which would be involved in an 
international inspection system supposed to determine whether the activities 
of^ individual nations constituted evasions or violations of international 
outlawry of atomic weapons. 

We have concluded unanimously that there is no prospect of security against 
atomic warfare in a system of international agreements to outlaw such weapons 
controlled only by a system which relies on inspection and similar police-like 
methods. The reasons supporting this conclusion are not merely technical, 
but primarily the inseparable political, social, and organizational problems 
involved in enforcing agreements between nations each free to develop atomic 
energy but only pledged not to use it for bombs. National rivalries in the 
development of atomic eneigy readily convertible to destructive purposes are 
the heart of the dfficulty. So long as intiinsically dangerous activities may 
be carried on by nations, rivalries are inevitable and fears are engendered 
that place so great a pressure upon a system of international enforcement 
by police methods that no degree of ingenuity or technical competence could 
possibly hope to cope with them. We emphasize this fact of national rivalry 
in respect to intrinsically dangerous aspects of atomic energy because it was 
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this fatal defect in the commonly advanced proposals for outlawry of atomic 
weapons coupled with a system of inspection that furnished an important clue 
to us in the development of the plan that we recommend later in this report. 

We are convinced that if the production of fissionable materials by national 
governments (or by private organisations under their control) is permitted, 
systems of inspection Cannot by themselves be made effective safeguards 
. . . toprotectcomplyingstatesagainstthohazardsofviolationsandcvasions/' 

It should be emphasized at this point that wc do not underestimate the need 
for inspection as a component, and a vital one, in any systetu of safeguards — 
in any system of effective international controls* In reading the remainder of 
this section it is essential to bear in mind that throughout the succeeding sections 
of this report we have been concerned with discovering what other measures 
are required in order that inspection might be so limited and so simplified that 
it would be practical and could aid in accomplishing the purposes of security. 

The remainder of this section, however, is concerned with outlining the 
reasons for our conclusion that a system of inspection sti]x^rinqx«scd on an 
otherwise unconjtroUed exploitation of atomic energy by 7 uitioniil gtwvrnmaiis 
will not be an adequate safeguard. 


The Technical Problem of Inspection^ 

Although, as we have said, a S 5 ^tem of inspection caimot hi' judged on tceimica 1 
grounds alone, an understanding of the technical problem is necessary in carder 
to see what an inspection system would involve. The general purpeiso of ssuch 
inspection (that is, inspection as the sole .safeguard) would be to assurer obsor- 
vaxi(x of international agreements according to which certain national activities 
leading more or less definitely to atomic armament would be renounced, and 
others which have as their purpose peaceful applications of atomic energy 
would be permitted. The fact that in much of their course these two typi's of 
activity are identical, or nearly identical, makes the problem one of peculiar 
difficulty. 

In our study of the technical factors involved in appraising systems of 
inspection, we were greatly aided by consultations with the Technical 0>mnut lee 
reporting to the War Department on the tcclmical aspixrts of this pi'oblem.*** 
We are indebted to ihis uniquely qualified group of expert for helpful discussions 
and for making available to us many of their rejwts, without which we slnmld 
doubtless have been very much slower to understand the situation. 

As a result of our work with this Committee, we are clear : that every stiige in 
the activity, leading fromrawmaterials to weapon, needs some sort of control, |uul 
that this must be exercised on all of the various paths that may lead from om 
to the other ; that at no single point can external control of an operation oe 
sufficiently reliable to be an adequate sole safeguard ; that there is netnl fi.>r a 
very extensive and technicaUy Mghly qualified and varied staff if the job is to 
^ done at all ; that the controlling agency must itself be active iu research and 
development, and well informed on what is an essentially living iirt ; aiid that, 
for effective control,* the controlling organization must be as well and as tho- 
roughly informed about the operations as are the operators tliemselvcs. Finally 

^and this we regard as the decisive consideration — ^wc believe that an 
examination of these and other necessary preconditions for a successful scheme 
of inspection will reveal iihsX ihey cannot he fidfilled in any organizational 
arrangements in which the only instrument of control is iftspccHon, 


X<^hmcal^niimttee on Inspection and Control established by tlxe 
Alvarez, R. F. Bacher, L. A. Blks, S. G. Englisli, 
J- WlliamB, and Matxson 
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A fundamental objection to an agency charged solely with inspection is 
that it will inevitably be slow to take into account changes in the science and 
technology of the field. One cannot look intelligently for a factory of whose 
principle of design and operation one has never heard. One cannot effectively 
inspect if the purpose of the operator is to conceal the discoveries by which he 
hof^ to evade inspection. In a field as new and as subject to technical 
variation and change as this, the controlling agency must be at least as inventive 
and at least as well informed as any agency which may attempt to evade 
control. 


Human Factors in Inspection, 

Even more important than the technical difficulties of realizing an adequate 
system of inspection, against a background of national rivalry in the field of 
atomic energy, or through an organization whose major or whose sole directive 
is suppressive, are the many human factors which in such an arrangement 
would tend to destroy the confidence and the cooperation essential to its 
success. The first of these appears when we ask whether it would in fact be 
possible to recruit the very large and very Ixighly qualified organization of 
experts and administrators needed for the work. The work itself, which 
would bc^ largely policing and auditing and attempting to discover evidences 
of bad faith, would not be attractive to the type of personnel essential for the 
job. The activity would offer the inspectors a motive pathetically inadequate 
to their immense and dreary task. 

The presence of a large number of foreigners ** necessarily having special 
privileges and immunities inquiring intimately and generally into industrial 
and mining operations would be attended by serious social frictions. For 
adequate inspection the numbers are large. As an example, it has been 
estimated that for a diffusion plant operated under national auspices, to offer 
any real hope of guarding against diversion, 300 inspectors would be required. 
They would have to check not merely accounts and measuring instruments 
but also individuals personally . Inquiiics wotild need to be made of individuals 
without regard to rank or general status. Moreover, it would be especially 
important to check the location and employment of scientists and many 
teclinologists, probably including students. Industrial secrets would be at 
least to some extent open to “ prying The effect of this would vary with 
countries.^ It would probably be as obnoxious to Americans as to any others. 
Its corrosive effect upon the morale and loyalty of the inspecting organization 

would be serious. 

• 

^ ^Some of the organizational difficulties involved in intimate inspection 

down the lino '' of one organization by another arc known from experiences 
that are undoubtedly mild compared with what we should anticipate here. 
The following are illustrative of the political difficulties of practical operation 
(quite apart from those to be expected in adopting the international system 
to begin with). Adequate surveillance by inspection as the sole or primary 
means of control involves a persistent challenge of the good faith of the nations 
inspected. If this were confined to relations between the chancellories and 
general military staffs the difficulty while serious might not be insuperable. 
But official questioning of the good faith of a nation by concrete action of 
inspectors among its citizens is another matter and would tend to produce 
internal as well as external political problems. A somewhat similar problem 
is involved when a government (or its officials or employees) interferes with 
the functions of inspectors or molests or threatens them personally, or bribes 
or coerces them, or zs accused of doing any of these things. Such incidents 
could not be avoided. 
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Some may question whether nations would possess strong incentives to 
illicit operations, if they actually agreed to forego the production and use 
of fissionable materials for purposes of war. It is obvious, however, that 
suspicion by one nation of the good faith of another and the fear engendered 
thereby are themselves strong incentives for the first to embark on secret 
illicit operations. The raw materials of atomic energy, potentially valuable 
for new peacetime purposes and of critical importance for war, arc already 
a matter of extreme competition between nations. The forces growing out of 
this situation and making for acute rivalry between nations .seem to us far 
more powerful than those which cause the present rivalries with respect to such 
resources as oil. The efforts that individual states are bound to make to 
increase their industrial capacity and build a reserve for military potentialities 
will inevitably undermine any system of safeguards which permits these 
fundamental causes of rivalry to exist. In short, any system based on 
outlawing the purely military development of atomic energy and relying 
solely on inspection for enforcement would at the outset be surrounded by 
conditions which would destroy the system. 

There is much technical information which underlies our belief that in.spection 
can be effective only if it is supplemented by other steps to reduce its scope to 
manageable proportions, to limit the things that need to be inspected, to 
simplify their inspection, and to provide a pattern of organization which on 
the one hand will be of assistance to the controlling agency, and on the other 
will minimize organizational sources of conflict and the inducements to evasion. 
Much of this technical information is interwoven with later sections of this 
report. As the facts on which we base our recommendations for a workable 
plan of control are discussed, the detailed considerations which led to the 
conclusion stated in this section will appear more concretely tlian in the 
foregoing summary. 



SECTION II 

Principal Considerations in Developing a System of Safeguards 

INTRODUCTION 

At the outset of our inquiry we wore preoccupied with some way of malcing 
an inspection system provide security. This is a preoccupation that is 
apparently common to most people who have seriously tried to i^d some 
answer to the extraordinarily difficult problem presented by the atomic bomb. 
But as day after day we proceeded with our study of the facts concerning 
atomic energy, and reflected upon their significance, we were inescapably 
driven to two conclusions : (a) the facts preclude any reasonable reliance 
upon inspection as the primary safe^ard against violations of conventions 
prohibiting atomic weapons, yet leaving the exploitation of atomic energy in 
national hands ; (b) the facts suggest quite clearly a reasonable and workable 
system that may provide security, and even beyond security, foster beneficial 
and humanitarian uses of atomic energy. 

What Should be the Characteristics of an Effective System of Safeguards : . 

It may be helpful to summarize the characteristics that are desirable and 
indeed essential to an effective system of safeguards ; in other words, the 
criteria for any adequate plan for security. 

a. Such a plan must reduce to manageable proportions the problem of 
enforcement of an international policy against atomic warfare. 

It must be a plan that provides unambiguous and reliable danger signals 
if a nation takes steps that do or may indicate the beginning of atomic warfare. 
Those danger signals must flash early enough to leave time adequate to permit 
other nations— done or in concert — ^to take appropriate action. 

c. The plan must be one that if carried out will provide security ; but such 
that if it fails or the whole international situation collapses, any nation such 
as the United States will still be in a relatively secure position, compared to 
any other nation. 

d. To be genuinely effective for security, the plan must be one that is not 
wholly negative, suppressive, and police-like. We are not dealing simply with 
a military or scientific problem but with a problem in statecraft and the ways 
of the human spirit. Therefore the plan must be one that will tend to develop 
the beneficial possibilities of atomic energy and encourage the growth of 
fundamental knowledge, stirring the constructive and imaginative impulses' 
of men rather than merely concentrating on the defensive and negative. It 
should, in short, be a plan that looks to the promise of man's future well-being 
as well as to his security. 

e. The plan must be able to cope with new dangers that may appear in the 

further development of this relatively new field. In an organizational* sefise 
therefore the plan must have flexibility and be readily capable of extension or 
contraction. » ; 

/. The plan must involve international action and minimize rivalry between 
nations in the dangerous aspects of atomic development. 

The facts we have come to think essential, and the elements of our thinking 
as we moved toward the plan we herein recommend, are set out in this section, 
in the form of the considerations that are relevant to an effective program* for 
security, and that have led us to devise what we believe is an adequate plan. 
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CHAPTER I 

The Problem Has Definable Boundaries 

This problem of building security against catastrophic use of atomic energy 
is not one without boundaries. This is important. For if the fact were that 
tomorrow or a year hence we might reasonably expect atomic cn(Tgy to be 
developed from clay or iron or some other common material ttien it is apparent 
that the problem of protection against the misuse of energy thus derived 
would be vastly more difficult. But such is not the c'tise. The only scientific 
evidence worthy of regard makes it clear that in terms of security uranium is 
indispensable in the production of fissionable material on a scale large enough 
to make explosives or power. The significance of this fact for t^lTcctivc infor- 
national control will appeal'. ^ 

As a first step in our work, we undertook a study, with the. help of the 
qualified members of our group, aimed at an understanding of the wc^ll-estab- 
lished principles of nuclear physics upon whicli, among other things, the 
conclusion is based that uranium is indispensable as the primary sourt-.e of 
atomic energy. These scientific principles arc not familiar, but they are ('upable 
of being appreciated by laymen. Because the specific content of any system 
of control will be importantly influenced by the scientific priruaples and facts, 
we would emphasize tlie importance of an appreciation oi them. For present 
purposes, we shall state in greatly simplified terms certain conclusions that 
are drawn from a full technical account of this subject. 

Until 1942 the energy which man had learned to control for his n.scful ])urj)Ohes 
derived almost exclusively (except for water, wind, and tidal j)owcr) from 
chemical reactions. For practical purposes, chemical combustion was the main 
source of energy. This energy is the product of rearrangemonts of electrons 
in the periphery of atoms and results from the change in chemical stmcturii 
which occurs in the process of combustion. 

Atomic energy/' as that terra is popularly used, refers to the energy that 
results from rearrangements in the structure of atomic nuclei of elcmi'^ts. 
There are very strong forces which hold such nuclei together and account fiir 
their stability. The nature of these forces is not adequately understood, but 
enough is known about their behavior, not only to make it ccrtsiin that the 
energy of an atomic bomb or an atomic power plant comes from the work 
done by these forces when the structure of atomic nuclei is rearranged, but also 
to explain one major fact of decisive importance : Only in reactions of very 
light nuclei, and in reactions of the very heaviest, has there ever been, to the 
best of our knowledge, any large-scale release of atomic eneigy* The reasons 
for this can be given in somewhat oversimplified form. 

As to the^ light ioxcos which hold all nuclear particles togetlier 

are attractive. When lighter nuclei combine to make heavier ones, and in 
particular when the lightest nucleus of all, that of hydrogen, is combined with 
another light nucleus, these attractive forces release energy. This combination 
of light elements to form somewhat heavier ones occurs in the stars and of the 
sun ; in the sun effectively what happens is that hydrogen nuclei combine to 
form the more stable nuclei of helium. Almost all sources of the energy used 
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on earth come to us from the sunlight which this great atomic energy plant 
provides. But the conditions which make this plant possible are very special, 
and we do not know how to duplicate them on earth ; we may very well never 
learn to do so. They depend on maintaining matter deep in the interior of the 
sun at very high temperatures — ^many millions of degrees. The nuclear 
reactions themselves provide the energy necessary to keep the matter hot; 
and it is kept from expanding and cooUng by the enormous gravitational forces 
of attraction which hold the sun together and provide a sort of container in 
which this temperature and pressure can be maintained. For the foreseeable 
future the maintenance of such reactions on earth will not be possible ; in the 
immediate future it is certainly not possible. 

As to the heaviest nuclei . — Although nuclear reactions can be carried out in 
the laboratory for all nuclei, and although in some oases a given nuclear reaction 
may release energy even lor nuclei of intermediate weight, the properties 
which make the large-scale release of such energy possible arc peculiar, to the 
very light nuclei and to the very heaviest. And the very heaviest nuclei have 
a property shared by none of ilie other clomcnls. These very heavy nuclei 
generate energy il they , can be caused to split into lighter ones ; this unique 
process is called " fission/* Perhaps a dozen nuclear species arc known which 
can be made to undergo fission ; under more drastic treatment no doubt the 
Iist*Will bo extended. But to make atomic energy takes more than the property 
of fission. The fission process itself must maintain itself or grow in intensity 
so that once it is started in a few nuclei a chain of reactions will be set up and 
a large part of the material will become potentially reacting. The agency 
which initiates this process is the neutron. In fission neutrons arc emitted ; 
and in certain nuclei bombardment by neutrons is enough to cause fission. 
There arc several substances for which this is true, but there is only one sub- 
stance which occurs in nature with any significant abundance for which it is 
true — that substance is uranium. Uranium is the only natural substance that 
can maintain a chain reaction. It is the key to all foreseeable applications of 
atomic energy. 

One may ask why there arc so few materials which undergo fission, and 
why so few of those can maintain a chain reaction. The reason lies in the fact 
that only the heaviest nuclei arc sufficiently highly charged Lo come apart 
easily, and that only the most highly charged of aU are sufficiently susceptible 
to fission on neutron bombardment to maintain a chain reaction. It is not to 
be anticipated that this situation will be invalidated by further scientific 
discovery, 

word needs lo bo said about the role of thorium, which is slightly more 
^unduiit than uranium, and for which fission is also not too difficult to induce. 
Iliorium cannot maintain a chain reaction, either itself or in combination with 
any other iijitural material than uranium. Nevertheless, it occupies an 
important position with regard to safeguards. The reason for this is the 
following : Without uranium, chain reactions arc impossible, but with a fairly 
substantial amount of uranium to begin with and suitably large quantities of 
thorium a chain reaction can bo established to manufacture material which 
is an atomic explosive and which can also be used for the maintenance of other 
chain reactions. 

Absolute control of uranium would therefore mean adequate safeguard 
regarding raw materials. Yet, since any substantial leakage of uranium through 
the system of controls would make possible the exploitation of thorium to 
produce dangerous amounts of atomic explosive, provisions governing thorium 
should bo incorporated in the system to compensate for possible margins of 
error in the control of uranium. The coexistence of uranium and thorium in 
some natural deposits makes this technically attractive. 
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There can be little hope of devising a successful scheme of control unless 
the problem can somehow be limited to the immediate future, by arrangements 
that have a reasonable prospect of validity for the next decade or two, and 
which contain sufficient flexibility to accommodate themselves lo inevitably 
changing conditions. We believe that a system of control which disregards 
all materials except uranium and thorium satisfies these conditions. Indeed 
if a successful system of control can be pommenced now, based upon these 
materials, and if the time should ever come ' when other materials lend them- 
selves to the same activities, it should in fact be far easier to include them 
within the system than it will be to set up the initial control system with 
which we are now concerned. 

Because the constituent raw materials of atomic energy can be limited to 
uranium and thorium, the control problem is further narrowed by the geological 
conditions under which uranium and thorium are found, and the fact that at 
present those elements have only a restricted commercial significance. Although 
they are distributed with relative abundance throughout the worl<l, and 
although it is clear that many sources beyond the known supplies will be 
discovered, it is apparently the view of the authorities that these demrnis 
occur in high concentrations only under very special geologic conditions. This 
would seem to mean that the areas which need to be surveyed, to which access 
must be had, and which would ultimately have to be brought under control, 
are relatively limited. 
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CHAPTER 2 


The Adequacy of Present Scientific Knowledge 

f 

TlK'.re can be no question that its dynamic changing quality is one of the 
dominant featun‘s of the present situation in the field of atomic energy. 
Advances in knowledgci must be expected in a constant stream. Does this 
mean tliat a system of safeguards is impossible because new knowledge will 
completely change the nature of the problem from year to year or even month 
to month ? The answer is in the negative ; 

When the atomic bomb was lirsf Uwsed there was a widespread belief that its 
development involved a few simple, static secrets. As it became possible for 
people to learn how rapidly ideas and tcclmiqucs had changed in this field in 
the last years, and how many further developments the future seemed to have 
in store, the original opinion was replaced by another : that wc Icncw very 
little of the possibilities and limitations of this field and that it was so rapidly 
changing that no account of the present technical situation would have much 
validity. This view has botm expressed both in the preamble to a pending Bill, 
which indicatiis that too little is known of the technical facts to provide a firm 
biLsis for political action, and in such statements as one attributed to a high 
official, that it would not be long before wc could extract atomic energy from 
common materials such as clay. 

Neither the initial view of a static body of knowledge nor the later one of 
nnpredictably rapid change accurately describes the present situation. As the 
pr(‘Coding chapter has shown, there is a great deal that we know about nuclear 
reactions — know solidly, firmly, and with vast, interrelated experimental chocks 
ou the soundness of the description. Novelty will of course appear in scientific 
discovori(JS, but it will appear for tlic most part not as a negation of present 
kiiowledg(i but as the result of new types of physical experience made possible 
by new methods of physical exploration, and in turn requiring new modes of 
description. This future', experience', may have something to do with tlic basic 
knowledg^^ involved in release of atomic energy, but there is no basis for believing 
this, and the cliancos are against it. There is another type of novelty that lies 
in ingenious applications of the fundamental facts as tlicy arc now known. This 
dyes not lessim Uie importance of the underlying facts and of conclusions which 
unambiguously bci drawn from them. 

For the limited but useful objective of devismg a system of control valid for 
the reasonably foreseeable future, we believe the present knowledge in the 
fu‘ld of atomic energy is adequate. Wo know, for example, that uranium occupies 
a unique role in the production of fissionable 'substances and that without it 
atomic explosives cannot be made. Wc know that there is no evidence whatever 
that this situation will soon change. Wc loiow that a vast scientific and industrial 
effort is necessary in order to produce atomic bombs. This is not to say that 
the (iffort, however vast, cannot bo concealed — although we believe that 
measures can be taken to reduce this danger. We know that the release of 
atomic energy doCvS demonstrate the convertibility of mass to energy, but we 
also know that tlxe familiar example of this physical principle — ^that the 
annihilation of a kilogram of any kind of matter is equivalent to aJl the power 
consumed in the United States in a period of three months — is a statement of a 
possibility, the realization of which is so remote that for the purposes of devismg 
a system of safeguards it may be entirely disregarded. 
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We know, too, that many areas in tliis field which arc now nncloar will Ijc 
clarified by further investigations Witliin a few years mu('li more couhl be 
learned about atomic explosives. Within a relatively few y(‘ars the lechiutlogy 
of atomic energy power plants will become clearer. It seems likt'ly that Ixiforc 
very long we ^all have discovered many useful therapeutic and technological 
applications for the radio-active substances which can be lULule in the produelioii 
of fissionable materials. Nor can there be mudi question that ways will be 
found to cheapen and simplify the processes involved in tlie pioduction of the 
fissionable materials themselves. 

But what needs most to be emphasized is that the dynamic' quality wliich has 
so excited popular interest must be seen in its pioper persj)(‘rim* in r<!latioii to 
the general field of scientific knowledge. The prophecies as to fill uris discoveries 
must not be permitted to obscure the fact that there are at key places througlioui 
the field of knowledge firm andior pomts around which it .should bt‘ po.ssiblt‘ to 
construct an efiective and adequate system of control. 

In this report it is possible for us to do little more than record our own sense 
of the soundness of this statement Those who mu.st a-ssiiuK' resjionsibiUty 
for political action should test for themselves tlie corrcctne.s.s of our coru'hisions. 
This testing will require an examination of diificult and complicjiied technu'al 
facts, but we are confident that the process is one which other laymen with ^,hc 
appropriate help of experts can readily repeat. We are also confident that 
unless the effort is made it will be impossible to -come to grips with the profilem 
of devising pohtical measures to prevent atomic warfare and tt> promote' tlut 
beneficent use of atomic energy. 
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CHAPTER 3 


Constructive Applications for Atomic Energy 


To outlaw atomic energy in all of its forms and enforce such a prohibition 
by an army of inspectors roaming the earth would overwhelm the capacity and 
the endurance of men, and provide no security. This conclusion has a further 
implication in a search for a security system. While suppression is not possible 
where we are dealing with the quest for knowledge, this thirst to know (that 
cannot be " policed " out of existence) can be used, affirmatively, in the design 
and building of an effective .system of safeguards. 

Human history shows that any effort to confine the inquiring human mind, 
to seek to bar the spirit of inquiry, is doomed to failure. From such efforts 
coj»es subversion fraught with terrible consequences : Gestapo, inquisitions, 
wars. The dcvelopuicnt of atomic energy is one of a long, long line of discoveries 
that have their well .springs in the urge of men to know more about themselves 
and their world. Like the jiu jutsu wrestler whose skill consists in making his 
opponent disable himself with his own thrusts, the designers of a system of 
safeguards for security should and can utilize for enforcement measures that 
driving force toward knowledge that is i)art of man’s very nature. 

If atomic energy had only one conceivable use— its horrible powers of mass 
destruction -then the incentive to follow the course of complete proliibition 
and suppression might be very great. Indeed, it has been responsibly suggested 
that however attractive may be tlxe potentialities for benefit from atomic energy, 
they arc so powerfully outweighed by the malevolent that our course should 
bo to bury the whole idea, to bury it deep, to forget it, and to make it illegal for 
anyone to carry on further inquiries or developments in this field, 


We have concluded that the beneficial pssibilities — some of them are more 
thiin po.s.siI)ilili<‘s, for they are within clasc reach of actuality— in the use of 
atomic energy shoxdd be and can be made to aid in the development of a 
rea.sonably successful system of security, aiul the plan we recommend is in 
part prctiicatcd on that idea. 


That mankind can confidently look forward to such beneficial uses is a fact 
mat offers a clue of not inconsiderable importaiace to ths Uni ofsecnnty arrange- 
ments that can be made effective. 


The difficulty of recruiting enforcement ollficers having only a neptive and 
policing function, one of prohibiting, detecting, and suppressing, is obvious. 
Such a job lacks any dynamic qualities. It docs not appeal to the imagination. 
Its future opportuniiias are obviously circumscribed. It might draw the kind 
of man, lot us say, who was attracted to prohibition squads in years past. 
CompJire this tyi^c of personnel with those who could be expected to enter a 
system under which it is clear that the constructive possibilities of atomic 
energy may also be developed. Atomic energy then becomes a new and creative 
field in which men may take pride as participants, whatever their particular 
role. They are in on the ground floor of a growing enterjrisc. Growth, 
opportunities, future development— these are the characteristics, let us say 
of the field of air transport that have made it possible for the airlines to attract 
a high grade and youthful personnel. 
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The importance of this fact that atomic energy has beneficial uses as well as 
destructive uses, in terms of the attraction of personnel in a security organization 
will, of course, depend upon the functions given to that organization. If the 
security organization has not only enforcement but also development fimctiom ^ 
then this consideration of beneficial possibilities becomes a most weighty one. 

What are the beneficial possibihties ? We have had the benefit of a thought- 
ful, unpublished report on the technical possibilities now apparent in this field. 
This report was prepared for the Secretary of War’s Interim Committee on 
Atomic Energy by a panel of scientists who worked with a largci ucUhtkmal 
group of leading saentists in the field * The conclusions there statetl represent 
an appraisal of these possibilities, that is, in our opinion, challenging and at tlie 
same time balanced and restrained. 

In introducing its conclusions the report observes that " Wc arc probably 
no more able to foresee the ultimate fruits of development than were Faraday's 
contemporaries to understand what would come of the discovery of elet'.t'ro- 
magnetic induction." It gives a further sense of perspective in emphasizing 
that " The imique preoccupation of the war years in the use of atomic energy 
for military weapons . . . has probably retarded our understanding of oihtT 
applications." We believe that this is equally true at present. 

The report discusses two " great fields " for beneficial use, " the developirront 
of atomic energy as a controlled source of power " and ” the application of 
radiations and radioactivities to the growth of the sciences and the practk'al 
arts." It gives a sober appraisal of each of these possibilities : " It is probable," 
the report states, that the exploitation of atomic energy as a tool For rescuircli 
will outweigh the benefits to be derived from tlio availability of a lU'W s(>ur('o 
of power ' ’ But this new source of power is itself regarded as of grcj d significance , 
and is thought to be " the most appropriate focal point for the work of the 
next few years." 

"We have examined in some detail [the report continues | the teclmical 
problems of making availahle heat and power on the scale of pn'sent world 
consumption from controlled nuclear reactors. We sec no .significant limita- 
tions on this development, either in the availability or in thi‘ cost of the 
fundamental active materials. We see characteri.stic limitations and 
characteristic advantages in atomic power which make us regaul it in gi-eat 
measure as a supplement to existing sources, and an incentive to new <l(jvulop- 
ments, rather than as a competitor, let us say, to coal or to petroleum 
products. We see no foundation in current science for the hope that atomic 
power can be effectively used for light, small portable units .such as arc 
required for aircraft and for automotive transportation ; Imt wc bclicVo 
that the development of rather large power units for heal imd convcTsiofl 
to electrical energy is a program for the near future ; that operating units 
which will serve to demonstrate the usefulness and limitations of atomic 
power can be in existence within a few years, and that only the gradual 
incorporation and adaptation of such units to the specific demands of 
contemporary economy will involve a protracted dcveloijmeiit." 

Finally, the report takes up the opportunities which have been opened in 
the field of research by the prospect of a plentiful supply of radioactive 
substances as byproducts of the manufacture of fissionable materials, a 
circumstance which it has been said may well be as significant for scientific 
progress as the ready availability of microscopes for every laboratory. 


* This panel included A. H. Compton, E. Fermi, E. O. Lawonce, and T, 11. Oppenhoimer, 
Their report iras prepared m consultation with S. K. Allison, Zay Jefiries, C. C, Iraurotsen, 
I- 1* Rabi, C, A Thomas, H. C* Uroy, and with the furfchor help of xxunierous specialists* 

u 



* It should be understood [the report says] that work specifically focused 
on atomic power need not and should not interfere with making available 
to biology, medicine, chemistry, and physics the radiations and activities 
charactcnstic of this field ... We should not be astonished if the greatest 
benefit of this program were in fact to lie in therapy for some of the neo- 
plastic diseases, such as cancer, or in the increased understanding of biological 
systems or of the realities of the physical world, which will in turn open up 
new fields of human endeavor.” 

The full report contains descriptions in more concrete terms of some of these 
possibilities, Wc are convinced that in the vigorous exploitation of them 
lies one of the greatest hope.s of developing a successful system of international 
control. 

Under the most favourable conditions, the peril of atomic warfare can be 
averted only by drawing upon the best human resources of good will, imagina- 
tion, and ingenuity. All experience teaches that these resources cannot be 
except by challenging opportunities. One of the most serious dangers 
to the proinotion of effective international action is the danger that our natural 
preoccupation with the destructive aspects of atomic energy may blind us to 
its useful aspects. Upon searching investigation, some of the latter may 
pro^e illusory. But if the lassons of pa.st scientific and technological progress 
mean anything, wc also know that many of these opportunities will materialize. 
We believe that only a «y.stam of safeguards which is built around these hopeful 
pros])ccts can succeed. We have tried throughout this report to make explicit 
the connection bctw(!cn a system of safeguards and these opportunities. 

Important, perhaps even decisive, in the proposals we put fortli in this 
report h the fact that many of the constructive activities required in the 
development of atomic energy involve no risks of providiing a material basis for 
weapons of war. This aspect of the matter is dealt with in detail in Chapter 5 
of this Section. 



CHAPTER 4 


The Elimination of International Rivalry 

It is clear that uranium and thorium arc inateriaLs of strategic 
importance to nations seeking to establish for themselves a powirful fwsitioa 
in the field of atomic energy. The fact that rich sources of su<'Ii niiitcrials 
occur m a relatively few places in the world, as compared, for example, with 
oil, creates a competitive situation wliich might easily produce iatolenible 
tensions in international relations. We believe that so long as nations or their 
subjects engage in competition in the fields of atomic energy the hazards ol 
atomic warfare are very great mdeed. We assume tlie General Assembly of 
the United Nations, in setting up an Atomic Energy Commission, had tliis 
disturbing fact much in mind. 

What is true in respect to the dangers from national competition for 
uranium is similarly true concerning other phases of the deyelopuiem! of 
atomic energy. Take the case of a controlled reactor, a power pile, producing 
plutonium. Assume an international agreement bailing use of the pluttiniiim 
in a bomb, but permitting use of the pile for heat or power. No system of 
inspection, we have concluded, could afford any reasouablo security against 
the diversion of such materials to the purposes of war. If ualions may engage 
in this dangerous field, and only national good faith and international policing 
stand in the way, the very existence of the prohibUton against the. use of such 
piles to produce fikioiiable material suitable for bombs would lend to stimulate 
and encourage surreptitious evasions. This danger in the situation Is 
attributable to the fact that this potentially hazardous activity i.s carried on 
by nations or their citizens. 

It has become dear to us that if the clement of rivalry between nations 
were removed by assignment of the intrinsically dangerous })ha.seH of the 
development of atomic energy to an intenrational organization responsible 
to aE peoples, a reliable prospect would be afforded for a sy.siem of stuuirity. 
For it is the element of rivalry and the impossibility of policing the resulting 
competition through inspection alone that make inspection unworkable as 
a sole means of control. With that factor of international rivalry removed, 
the problem becomes both hopeful and manageable. 

To restate the conclusion : It is essential that a workabl(‘. .system of safe* 
guards remove from individual nations or their citizems the legal right to 
engage in certain well-defined activities in respect to atomic energy which 
we believe will be generally agreed to be intrinsically dangerous because they 
are or could be made steps in the production of atomic bomlxs. We schemati*' 
cally describe what we regard as intrinsically dangerous steps later in Chapter 5. 
Those activities thus classified as dangerous wo conclude are far less dangerous 
when carried on not by competing nations but by an international organization 
whose obligation it is to act for aH nations. Tliey can, in our opinion, be 
rendered sufficiently less dangerous to provide an adequate measure of security. 

We can illustrate the force of these conclusions in a few simple cases. 
(<*) Take the case of uranium ores. If any nation may engage in prospecting 
for and mining uranium ore, subject to inspection as to the proper, i.e., peaceful 
use thereof, inspection is a most difficult thing. But if the onty legal ownership 
and development of uramum ore is in the hands of an international agency 
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mainu il by and rcjiresunting all naticms, the i^ohhxa ot detection of evasions 
is, by a stroke, reduced tremendously, Indeed, we are persuaded tlmt 

it is reduei'cl to (luite manageable prupoitions in the light of existing knowledge 
about iirnnnitix ore deposits through the world. For then it would bo true 
that not thf ^jurpose of those who mine or possess , uranium ore but the m^re 
fact of thmr or possessing it becomes illegal, and national \uolatiQn ia an 

unambiguous danger signal of waitike purpascs, Tlic very opening ai a mine 
by anvuue other than the international agency is a “ red light wShoid more ; 
it is nut ntiressajy to wait for evidence that the product of that mine is going 
to be misuM'd. 


(/>) 'rake jinother illustrathm involving tho building and oporation of a 
plutouimn pile. The product t)f that ojnnation is a material that can be uged 
iot atomh*. \\Viip(jns. ‘i'Ue prialnct is also useful for power piles, If all such 
piles iin‘ dtsigiu'd ainl operated exchx.sively by an international agency, then 
the builtjiiif; or opiTJitiou ()f siu'li a pile or any move m that direction by any 
one else is^ ill(‘gal without respect to the usc^ ho says he pUius to make of it, 
aiul eoii'ditules n plain and siiujdo danger signal calling for action of a pre- 
ventative eUar.ietfi by an inpM national agency.* Nor could there be a dearer 
sign ol dangler calling for imnu'diate ini ei national action or countermeasures 
Hum intei'fei'enee witii the (>peratif)n of an intei national plant. 

We t'onclndi' that tiu' inttTiialionid <U‘velopjueiii and operation of potentially 
aiul intrin.sicully lUmgm t iti.s aclivitic's i« e.oiuieclion witli atomic energy would 
bring the (a.sk of se«*nnty within nianageablu proportions because of the 
elimination of the hazards of rivalry between nations. But there is a further 
advantage tcj \N'sljnig exclusively in an intiTuatioual agency these activities 
so lia/,irdous to world st‘ciirity/ 'Pluit advfuitagi* grows out of the nature of 
the tlevt‘U»]nm‘nt of atoniic. energy itself. 

'rids is a growing an<l {‘hanging I'udd. New (ulvances in technology may 
be ctndhhmtly {‘xpi'cted. It thendore biTumes absolutely essential that any 
int{‘inati{»tud ,ig{‘ucy seeking t<i safeguard the security of the world against 
watlike uses fd atmuic t‘tierg\’ should be in the very forefront of technical 
compel in this field. H tiu* inluniational agency is simply a police activity 
for {udy negaliv(‘ and repressive functions, inevitably and within a very short 
period Of time the enforcement agency will not knoxtf enough to be able to 
z‘{‘eognize nt'w t‘lenu‘Jit.s of danger, new possibilities of evasion, or the beginnings 
of a ('ourse. of dovidoiunent having ilangerous and warlike ends in view. There 
is a striking exanipUi of thi.s. The art of atomic weapons is in its infancy and 
we are {piili* ignorant of tlu^ possibilities in this field. Such ignorance, such 
uuci^rttuuiy of sudi eata.strophic weapons, is itself a source of danger, and its 
cttutinualioii, through the prohibition of further study and development, would 
ih our opinion not only Ins hard to effect, but would itself be dangerous. Yet 
the tlevelopineid of atomic weapons can hardly be left tn national rivalry. 

A furttier exuuiple : The present separation plants for U 235 at Oak Ridge 



prevtmtiou ^ 
and to exploit technical advances in this field. 

We havts Iherefon*, concluded that here was an additional reason and a 
very piactical one why a responsibility for the devdopm&nt of atomic energy 
should be vested in the .same international agency that lias also responsibility 
for tleveloping and enforcing safeguards against atomic warfare. For unless 


* In Section III wcf tUtJCu.sH what would happen if the international organization should 
fail ttr an international plutonium plant should be seized by a nation ; we shall not digress 
from the present point to discuss that bore. 

a 



the international agency was engaged in development activities itself (as, for 
example, in the design and operation of power piles or in the surveying and 
exploration of new sources of raw materials) its personnel would not have the 
power of knowledge or the sensitivity to new developments that would make 
it a competent and useful protection to the people of the world. 

We have therefore reached these two conclusions : (a) that only if the 
dangerous aspects of atomic energy are taken out of national hands and placed 
in international hands is there any reasonable prospect of devising safeguards 
against the use of atomic energy for bombs, and (6) only if the international 
agency was engaged in development and operation could it possibly discharge 
adequately its functions as a safeguarder of the world’s future. 

Such a development function also seems essential in terms of attracting to 
the international agency the kind of scientists and technicians that this problem 
requires, recognizing that a mere policing, inspecting, or suppressing iunclion 
would neither attract nor hold them. 
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CHAPTER 5 

Safe '' and " Dangerous ** Activities 

It is tnu* tliut tin* iiiti'niationalizntion of activities intrinsically dangerous 
to seeuiity it‘( luces tli(‘ hazanls in the way of security and docs bring into 
more niiitiagisible form tlu! problems of (‘liforccmcnt and the suppression of 
attmiie weajions. If it were necessary, in such a scheme of safeguards, to vest 
in an ititi‘rnutumnl agi^iicv a total monopoly as to all aspects of atomic energy, 
disatlyantages wtmld arise so^ great as coureivably to make the prospect of 
elhrtivt‘ inlernatioualizatiou itself Ixjyoncl realization. Such an overall grant 
of excltisivi^ right to dtwelop, oiiurale, and utilize, coiiftTrcd upon an inter- 
national agency, woultl change many of the industrial and economic practices 
of this eountiy, fur (‘xnuiple, and would (diauge them quite dlsadvantageously. 

Snell a lamipltfte iulta’national monopfily would be hiird to live under. Its 
n^trietive Hmittitkms woultl chafe, aiul might in time cau.se serious loss of 
suppuit to the .seeuiity purposes that lay behind the proposal itself. Many of 
tlui eon.sidt‘rations of t‘omplt*xity, irritation, the engendering of suspicion, the 
enrounigenu'Ut of tleceit that we found militated against a system of safeguards 
based upon nalumal operation and intt^rnational iuspt'ction would to a lesser 
dogn't‘ bt* repeat <‘d by .such an all-out proposal Cor centralization. 

'I'Uts problem need nut arise, b'or there are. important areas in the field of 
atoinii' t*neigv whiTc there Is no need for an international monopoly, and 
when* work may and should ln‘ opi»n not oxclu.sively to the international 
orgunizaiiou, but to private and to national institutions in a quite free manner. 
Tht'se tields are among those of tin* greatc.st immediate promise for the. beneficial 
exploilatitrti of atomic luiergy. They are technically complex and closely 
relalefl to tin* eenlrul scieutilic problem.s. That open juid, in .some respects, 
compiditive activity is po-ssiblu in much of the field should go a long way 
lowaul insuring couluct lietween the experts of the international organization 
umUhose outside it, in indiLstry and in .sciontilic and educational organizations. 
I'ht' same fnet .should help currecl any tendencies that might otherwise develop 
towanl bunsuicratit; inbreeding ami ovor-centralization, and aid in providing 
healthy, expanding iiatiminl and private developments in atomic energy. 

The teehnieul fuels which umlerlie the possibility of regarding many develop- 
ments in the held of alomic energy as safe for national and private exploitation 
are in thumsidves ml her complex ; to the disemsion of these we must now turn. 
TJiese are, of course, activities wliurli without reliance on the con.scious deter- 
mination of tiu! (operators, and with a minimum of control and supervision," arc 
pUy.si{‘ally incapable of contributing to the making of atomic weapons. 

A word may be in order about our views on what constitute “ dangerous 
activilu's tho.se that, in our opinion, ought to be subject to p international 
monop<dy. It will apprcciattnl at the out .sot that this distinction between 
the '* .safe “ and thi* dangerous " can l)C useful without being completely 
sharp or fixed for all time. 

In our view, any activity is dangeroius wlxich offers a solution either in the 
actual fact of its phy.sictil installation, or by subtle alterations thereof, to one 
of the three major problem.s of making atomic weapons ; 

L The provision of raw materials, 
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II. The production in suitable quality and quantity of the I'msionable 
materials plutonium and U 235, and 

III. The use of these materials for the making of atomic weapons. 

Thus we regard the mining and processing of uranium as a daiigcrou.s activity 
■even though it must be supplemented by plants and ordnance establishments 
if atomic weapons are to result. We regard the facility's for making atomic 
weapons as dangerous even though some control be exercised over the provision 
of the fissionable material ; and we regard the operation of reactors or sepa ration 
plants which make the material for bombs or which, by relatividy minor 
operational changes, could make the material for bombs, as dangerous even 
though they in turn would have to be supplemented by supplies of law material 
and by installations for assembling atomic weapons. 

We need not regard as dangerous cither amounts of material which are small 
in relation to those needed to make a weapon or installation whost* rate of 
production is small in these terms A further point which will prove important 
in establishing the criteria for the safety or danger of an operation is this : 
U 235 and plutonium can be denatured; such denattii'od inatciials do not 
readily lend themselves to the making of atomic explosives, but they can .still 
be used with no essential loss of effectiveness for flic peaceful applications of 
atomic energy. They can be used in reactors for the generation of power'^or 
in reactors useful m research and in the production of radioactive tracers. It 
is important to understand the sense in wMch denaturing lenders material .safer. 
In the first place, it will make the material unuseable by any methods we now 
know for effective atomic explosives unless steps are taken to remove the 
denaturants. In the second place, the development of more ingenious met hods in 
the field of atomic explosives wMdb might malcc tliis material effect ivtiy useable 
is not only dubious, but is certainly not possible witlioui a very major scientific 
and technical effort. 

It is possible, both for U 235 and for plutonium, to remove the denaturant, 
but doing so calls for rather complex installations which, though not of the 
scale of those at Oak Ridge or Hanford, ncvcrthclr.ss will Require a large, effort 
and, above all, scientific and engineering skill of an appr<‘dable order for their 
development. It is not without importance to bear in mind that, although as 
the art now stands denatured materials are unsuitable for bomb manufacture, 
developments which do not appear to bo in piincipic impossible might alter the 
situation This is a good example of the need for constant n^consideration of 
the dividing line between what is safe and what is dangerous. 

We would, however, propose as criterion tliat installation.s using material 
both denatured and insufficient in quantity for the manufacture of bombi^ 
could be regarded as safe, provided the installations did not themselves make 
large quantities of suitable material. With some safeguards in the form of 
supervision, installations in which the amounts of material small, or in 
which the material is denatured, might also be regarded as safe ; but installa- 
tions using or making large amounts of material not denatured, or not necessarily 
denatured, we would call dangerous. 

Let us see now what we regard as safe activities in this field. 

(1) Perhaps the clearest case is the application of radioactive material os 
tracers in scientific, medical, and technological studies. This is a field in which 
progress may be expected to be very rapid, and wc can see no rcjison at all for 
limiting, on grounds of safety, the activities using such tracer materials. 

(2) It is easy to design small nuclear reactors which use denatured XT 235 or 
plutonium. These reactors can be operated at a power level low enough to be 
incapable of producing dangerous quantities of fesionable materials but high 
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enough It) provide neutron sources and gamma ray sources of unparalleled 
intensity. Ihc material in these reactors is neither in quantity nor m quality 
signifh-ant for bomb production : even if one combined the material from many, 
no j)ra('tical method of making weapons would be available. On the other hand, 
rcactor.s of this kind can and almost inevitably will be designed to operate at 
so low a power level that they cannot be used to produce quantities of fissionable 
material which ar(i of miUtiiry significance. Reactors of this general kind have 
the following important aj^plications : 

{a) 'J'hey may bo xisecl to make radioactive materials, and as such may be a 
supplement, and a valuable supplcinciit, to the more dangerous reactors 
o])i*ratiug at highia- power levels ; in particular, they can malce useful 
nulioactive materials that last too short a time to permit them to be 
proviiled from remote plants. 

(6) As a source of radiation, ]>rimarily of neutron radiation, such reactors 
are, rest'areh tools for physics, h )r cbcmlsi ry, an<l for biology. This may, 
in fact, be one. of tlic most important applications of tlie release of 
atomic (mergy, 

(c) 'rUo high in(en.sit,Y of radiation from such reactors will bring about 
changes in chemi(‘al and biological systems which may be of immense 

^ praclif’ul value, once they have been understood. 

(3) Mon', marginal from the staiulpoint of safety, but nevertheless important, 
is another case of an (jperation which we would regmd as safe. This is the 
develo[iinont of power from the fission of denatured U 235 and plutonium in 
high powiT-lcvel reac.tors. Siu'h power reactors might operate in the range 
from UHlfXH) to 1,000,000 kw. If these iKsionablc materials are used in 
installations where there i.s no additional uranium or thorium, they will not 
prodiu'c ftirtluT fissionable material. Ulic operation of the reactors will use 
up the material If the react or.s arc suitably designed, a minimum of super- 
vision shouhl make it possildo to prevent the substitution of uranium and 
thorium tor the inert stracturc of the materials of the reactors. In order to 
convert the material invested in such reactors to atomic weapons, it would be 
m^cessary to clo.se down the reactor ,* to decontaminate the fissionable material 
of its radioactive fission products ; to separate it, in what is a fairly major 
technical undertaking, from its denaturant ; and to establish plants for making 
atomic weapons. In view of the limited amount of material needed for such 
a pt)wer reactor, and of the spectacular character and diflicnlty of the steps 
necessary to divert it. we. would regard such power reactors as safe provided 
there were a minimum of reasonable supervision of their de.sign, construction, 
ijjud oporaiiou. If the material from one .such reactor (of a size of practical 
interest for power production) were diverted, it might be a matter of some two 
^or three years before it could be used to make a small number of atomic weapons. 

We. attach some importance to reactors of this type because they make it 
possitde in large measure to open up the field of atomic power production to 
private or national enterprise. It is, in this connection, important to note that 
the lEuiteritUs rccpiircd to construct these reactors cannot themselves be produced 
in installations which we could regard as safe. It is, furthermore, important 
to note that for every kilowatt generated in safe reactors, about 1 kilowatt 
must be generated in dangerous ones in which the material was manufactured. 
Thus if atomic power is in fact developed on a large scale, about half of it will 
inevitably be an international monopoly, and about a half might be available 
for competitive exploitation. That is to say, the primary production plants 
necessary to produce the materials xequired to construct safe power plants 
will in that process of production produce large amounts of power as a by- 
product. It IS, furthciinorc, clear that the stockpiling of appreciable quantities 
of fissionable material suitably denatured, must precede the development of these 
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safe power reactors. We think it fortunate that the actual operation of such 
reactors will have to await the production of these essential materials, so that 
there will be time for further study of means by which they may be supervised 
and their safety insured. 

All the above illustrations show that a great part of the field of atomic 
energy can be opened with relative safety to competitive activity. They also 
show that the safe operahons are possible only because dangerous ones arc being 
carried out concurrently. It is not possible to devise an atomic energy jirogram 
in which safeguards independent of the motivation of the operators preclude 
the manufacture of material for atomic weapons. Bui it is possible, once 
such operations are undertaken on an international basis, to devise others of 
great value and of living interest m which safety is no longer dependent on 
the motivation of the operators. 

We have enumerated elements of the large field of non-dangerous activities 
under (1), (2) and (3) above. Among the activities which wc would at the 
present time classify as those dangerous for national exploitation arc the 
following : 

(4) Prospecting, mining, and refining of uranium, and, to a lessor extent, 

thorium. 

(5) The enrichment of the isotope 235 by any methods now known to u^ 

(6) The operation of the various types of reactors for making plutonium, 

and of separation plants for extracting the plutonium, 

(7) Research and development in atomic explosives. 

Of these activities, (6), as we have indicated, not only plays an essential 
part in providing active materials, but involves installations capable of 
generating power. 

It should be added in conclusion that to exclude even safe activities from 
international operation seems uhwise, but these should not be an international 
monopoly. It would equally be unwise to exclude from knowledge and 
participation in the dangerous activities experts who arc not associated with 
the internation^ authority. As the next section will show, there arc practical 
means for making this collaboration possible in such a way that security will 
be promoted rather than impaired. Only a constant reexamination of what 
is sure to be a rapidly changing technical situation will give us confidence that 
the line between what is dangerous and what is safe has been correctly drawn ; 
It win not stay fixed. No international agency of control that is not qualified 
to make this reexamination can deserve confidence. 


SUMMARY 

1. If nations or their citizens carry on inlrinsically dangerous activities it 
seems to us that the chances for safeguarding the future arc hopeless. 

2. If an international agency is given responsibility for the dangerous 
activities, leaving the non-dangerous open to nations and Ihcir citizens and if 
the international agency is given and carries forward affirmative development 
responsibility, furthering among other things the beneficial uses of atomic 
energy and enabling itself to comprehend and therefore detect the misuse of 
atomic energy, there is good prospect of security. 
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SECTION III 

Security Through International Cooperative Development 

INTRODUCTION 

In tho prot'-oding sections of this report we have outlined the course of our 
thinkin^^ in an endeavor to find a solution to the problems thrust upon the 
nations of the world by tlu^ development of the atomic bomb— -the problem of 
how to oblain security figainst atomic warfare, and relief from the terrible fear 
wliich can do so niucli to engender the very tiling feared. 

As a rostdt of our thinking and discussions we have concluded that it would 
l)C'^mrcalistic to place reliance on a simple agreement among nations to outlaw 
the use of atomic weapons in wav. Wc have concluded that an attempt to 
give b(J(ly to stich a system of agreeiricnts through international inspection 
holds no promise of adequate security. 

And so we have turned from mere policing and inspection by an international 
authority to a program of affirmative action, of aggressive development by 
such a liotly. This plan wo believe liolds hope for the solution of the problem 
(d the atomic bomb. Wc arc even sustained by the hope that it may contain 
seeds which will in time grow into that cooperation between nations which 
may bring an end to all war. 

The program wo propose will undoubtedly arouse skepticism when it is first 
considered. It did among ns, but thought and discussion have converted us. 

It may seem too idealistic. It seems lime wc endeavor to bring some of 
our expressed ideals into being. 

It may seem too radical, too advanced, too much beyond human experience. 
All the.se terms apjjly with jicculiar fitness to the atomic bomb. 

In considering the plan, as inevitable doubts arise as to its acceptability, 
one should ask onc.sclf What arc the alternatives ? " We have, and we find 
no tolerable answer. 

•» The following pages conttiin first a brief summary of the plan we recommend, 
and then an expansion going into some detail 

Summary of Proposed Plan — ^The proposal contemplates an international 
agency conclucting all intrinsically dangerous operations in the nuclear field, 
with individual nations and their citizens free to conduct, under license and a 
minimum of inspection, all non-dangerous, or safe, operations. 

The international agency might take any one^ of several fonns, such as a 
UNO Commission, or an international corporation or authority. We shall 
refer to it as Atomic Development Authority. It must have authority to own 
and lease property, and to carry on mining, manufacturing, research, licensing, 
inspecting, selling, or any other necessary operations, 

Tliis chapter is not an attbmpt to write a corporate charter for such an 
international agency. It is the aim, rather, to show that such a charter can 
be written in workable terms, and that the nature of the organization and its 
functions will have decisive consequences for world security. We are satisfied 
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that the differences between national and international operations can be 
exploited to make the problem of atomic energy manageable. This idea, we 
think, can become as familiar as the fact that the diffcrcncCvS between individual 
enterprise and corporate enterprise have important conscqueiiecs in the conduct 
of business. 

If we are to do anything constructive in relation to atomic energy it must 
inevitably be novel and immensely difficult. We think that tlic weeks that 
we have spent in analysis of tlie problem have made it appear somewhat less 
difficult and somewhat less novel. A succession of such processes will be 
necessary, each building on the preceding analysis, before even the major 
ramifications of the problem can be understood and the major (picstions 
partially answered. What is chiefly important now is to describe the right 
course of action in terms sufficiently practical and valid to shov' that the 
further exploration is worthwhile. 

The proposal contemplates an international agency with exclusive jurisdiction 
to conduct aU intrinsically dangerous operations in the ficlil. This means all 
activities relating to raw materials, the construction and operation of production 
plants, and the conduct of research in explosives. The hirge fiekl of non- 
dangerous and relatively non-dangerous activities would be left in national 
hands. These would consist of all activities in the field of ro.search (except on 
explosives) and the construction and operation of noii-daiigeroiLS power- 
producing piles. National activities in these fields would be subject to moderate 
controls by the international agency, exercised through licensing, rule.s and 
regulations, collaboration on design, and the like, 'flie, iiilemalional agency 
would also maintain inspection facilitievS to assure that illicit ojicrations were not 
occurring, primarily in the exploitation of raw materials. It would bo a further 
function of the Atomic Development Authority continually to reexamine the 
boundary between dangerous and non-dangerous activities. For it must be 
recogmzed that although the field is subject to reasonable division, the dividing 
line is not sharp aird may shift from time to time in either direction. 

The development agency itself would be truly iuicrnatioiULl in character. 
Its staff would be recruited on an international l^asi.s. Its functions W(juld be 
such as to attract a calibre of personnel comparable to our own activities in 
raw materials during the war and our own primary production and cxperimontal 
work. It would be set up as one of the subsidiary agencies of 1 ho United Nations, 
but it would have to be a'ealed by a convention or charter c.s1abli.sbing its 
policies, functions, and authority -in comprehensive terms. 

Whatever the formal organization, its integration with natiomd strudure 
would of course be one of the major iiroblcms. Measures to assure the, ]>ropcr 
degree of accountability to the United Nations and to individual nation.*?, 
measures to assure that individual nations would have ample opportunity to 
be informed of the agency's activities, measures to make the agency responsive 
to the changing needs of nations — all these would have to be worked out with 
extraordinary care and ingenuity. But certainly our experience with business 
and government institutions, national and mtemational, would afford a wealth 
of guidance in the development of such measures. 

In the actual conduct of its operations the development organization woukl 
at all times be governed by a dual purpose, the promotion of the beneficial use 
of atomic energy and the maintenance of security. Wc believe that much can 
be done in a convention or charter to make these purposes concrete and explicit, 
to draw the Jine between the dangerous and the non-dangerous, to establish 
the principles detennining the location of stockpiles and plants so that a 
strategic balance may he maintained among nations, to establish fair and 
equitable financial policies so that the contributions of nations to, and their 
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receipt of boncfits from tlio organization will be justly apportioned. The most 
careful aiul iiigoniinis definitions will be required in order to accomplish these 
purpohos. 

In what follows wo shall attempt to develop and expand the foregoing 
statement of essentials. 

We can best visualize the Atomic Development Authority in terms of the 
answer to the.st^ eoucretc questions: 

(1) Wind will be the finielions of the agency ; what are the things that it 
will do ? 

(ti) What kind of organization is necessary to carry out these functions ? 

(:t) How will the organization be related to the United Nations and the 
indivi<ltud nations that it will represent ? 

(4) What policies will guide the agency in determining its manifold 
uetioiw ? 



CHAPTER I 

Functions of Atomic Development Authority 

In the field of raw materials — ^The first purpose of the agency will be to bring 
under its complete control world supplies of uranium and thorium. Wherever 
these materials are found in useful quantities the international agency must 
own them or control them mider elective leasing arrangements. One of its 
principal tasks will be to conduct continuous surveys so that new deposits will 
be found and so that the agency will have the most complete knowledge of the 
world geology of these materials. It will be a further function of the agency 
constantly to explore new methods for recovering these materials from media 
in which they are found in small quantities. 

In this way there will be no lawful rivalry among nations for these vital raw 
materials. Through its surveys the agency will be better infomied about their 
geology and extraction than any single nation could possibly bo. It will lit in 
a better position to discover whether and where illicit operations might occur 
than any inspection force could possibly be. This is not to say that there is 
no risk of illicit operations ; any plan, any system of safcgiiards> involves 
some risk. The question that must be answered in appraising the dangers is 
whether the risk is so large that it is better to make no attempt at international 
control and abandon the world to national atomic armament. 

As we have pointed out earlier, if the Atomic Development Authority is the 
only agency which may lawfully operate in the raw materials field, then any 
visible operation by others will constitute a danger signal. This situation 
contrasts vividly with the conditions that would exist if nations agreed to 
conduct mining operations solely for proper purposes ; for surre])titious abuse 
of such an agreement would be very difficult to detect. It is far easier to 
discover an operation that should not be going on at all than to determine 
whether a lawful operation is being conducted in an imlawful manner. 

For the purpose of its surveys, the international agency would require access 
to various nations for its geologists and mining engineers. But the known 
geology of the critical materials is such that it may be possible to limit th(^ 
degree of access from the start. And, as explorations proceed and varioUvS areas 
are eliimnated it may be hoped that the need for access would narrow, ratluy 
than expand, but at aH times the right of access to any region for r«i-.survey 
in tlie light of new knowledge would be necessary. 

AU the actual raining operations for uranium and thorium would be conducted 
by the Authority. It would own and operate the refineries for the reduction 
of the ores to the metal or salt. It would own the stockpiles of these materials 
and it would sell the byproducts, such as vanadium and radium. It would also 
provide the necessary supphes of uranium and thorium for the present limited 
commercial uses. AU these sales would presumably go through normal 
commercial channels. 

In the field of raw materials as in other activities of the Authority, extremely 
difficult policy questions, with the most serious social, economic, and political 
implications, will arise. How shaU nations and individuals be compensated 
for reserves taken ov^ by the Authority ? As between several possible mines 
in different areas, which shaU be operated when it is clear that the output of 
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all is not presently required ? How can a strategic balance be maintained 
between nations so that stockpiles of fissionable materials will not become 
unduly largo in one nation and small in another ? We do not suggest that these 
questions aic simple but we believe that practical answers can be founi An 
attempt to suggest im approach to sucli answers is made later where the general 
qiiestion of policies of the Authority is discussed. 

Production Plants, — ^'I'lie second major function of the Authority would be 
the construction and operation of useful types of atomic reactors and separation 
plants. Tliis means that operations, like those at Hanford and Oak Ihdge 
and their extensions and improvcmenls, would be owned and conducted by 
the Autliority. Reactors for producing denatured plutonium will be large 
installations and by the nature of the jirocess they will yield large amounts of 
energy as a byproduct. As the technology of power development by this 
method expands, ways will bo found for utilizing this power both as heat and 
as electricity. The existing plants arc not designed to operate at a sufficiently 
higlx temperature for the energy to be used for the generation of electrical power. 
One of the first research iuid development problems of the Authority would be 
to develo}) (le.signs of reactons such that the energy released would be in form 
usable for the generation of electric power. 

Xlic,se production plants are inlrinwsically dangerous operations. Indeed they 
may bo regarded as the most dangerous, for it is through such operations that 
materials can be produced which are suitable for atomic explosives. 

In addition to cgiestions similar to these mentioned in the case of raw materials, 
many new ones .suggest themselves in relation to such production plants. 
What inoasurtis can be taken to as.surc the minimum degree of danger in design 
of plants and output ? Wluit measures can be taken to assure the minimum 
danger of dh'ersiou ? What mciisures can be taken to assure location of plants 
I hut both will permit the disiiosilion of byproduct power and heat in areas 
wheie they arc most needed and at the same time will maintain a strategic 
balance between nations so that none maybe inspired with fear lest the existence 
of plants in another would give that nation an advantage if it suddenly developed 
aggressive intentions ? How wiU the Va.st amounts of byproduct power be 
clisi)o.sed of by tm international agency operating geographically within a 
national economy ? Like the questions previously stated, these are not easy 
to answer, But here again we think that answtius can be found and we venture 
later to suggest a way of going about the process of formulating answers. 

Research Activities , — ^We have already rcfen’cd to the research that the 
Authority will conduct to extend the field of knowledge in relation to recoverable 
raw materia Is. We have referred to research in power development. There will 
T)c many other forms of research in which the Authority will have to engage, 
relating to simplifying reactors and the Hke. 

Here we <lesire to emphasize that the field of research in its broadest sense 
is the field in which the greatest opportunities present themsdves for national 
iind private activities. For research in relation to the application of discoveries 
relating to atomic energy is a ^eat area of work which in the context of the 
general plan of safeguards herein proposed, is non-dangerous. For the reasons 
already indicated the Authority itself will have to engage in a wide variety of 
research activities. For example, one of the important things that the Authority 
will have to do is research in atomic explosives. We are by no means sure 
that important new discoveries in this field do not lie ahead. Possibly the 
study of atomic explosives may jdeld b3q>roducts useful in peaceful activities. 
But this will not be the main purpose of the Authority's research. Only by 
preserving its position as the best informed agency wiU the Authority be able 
to tell where the line between the intrinsically dangerous and the non-dangerous 
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should be drawn. If it turns out at some time in the future, as a result of 
new discoveries, that other materials lend themselves to dangerous atomic 
developments, it is important that the Authority should be the first to know. 
At that time measures would have to be taken to extend the boundaries of 
safeguards. 

But, as we have said, it seems highly desirable that while conducting its 
own necessary research the Authority must not discourage but rather must 
give vigorous encouragement to research in national or private hands. The 
universities and public technical agencies, industrial^ enterprises, research 
institutes, all will have a direct interest in participating in tliese activities 
A good example of the opportunities in this direction is afforded by considering 
the situation with lespect to radioactive isotopes. It will be possible for the 
Authority to produce these isotopes in primary production plants. The 
chemical separation and purification of tliem, however, is an involved indnstrial 
process, but involves no threat to security; states or private organizations 
should be encouraged to go into these activities. But for many purposes 
it will also be possible to produce tliese isotopes in small non-dangerous reactors 
tliat can be safely operated by nations or private institutions. In the interest 
of avoiding overexpansion of the international Authority, we think a doUberate 
cflort should be made to encourage tlic production of isotopes in national 
hands. 

It would be premature, of comsc, to seek now to draw any liiu'd and fast 
line between the functions that the Authority should have in producing those 
isotopes and the functions which ought to be left to nations and their citizens. 
But it is important to be aware at all times of the nect-ssity for taking advantage 
of the opportunity for promoting deccntraKzed and diversified national develop- 
ments and of avoiding unnecessary concentration of functions in the Aixthorit3'". 
The field of research is an area in which the keenest awarcne.ss of this prolficm 
will be essential when the time comes to draft a charter and when thcieafter 
the time comes for establishing the detailed administrative policies of the 
Authority. 


Up to now we have been dealing with the exclusive proprictaiy fund ions 
of the Atomic Development Authority. Except as to the discussion just 
concluded we have been describing the things it must do wholly withdrawn 
from national hands. We turn now to a discussion of functions more regulatory 
than propriety in character. These arc the functions througli winch the 
agenej^ will maintain moderate controls over the activities tliat will be conducted 
by nations ox private agencies. For convenience wc shall refer to thcisc activities 
as licensing '* functions though we think that various devices besides Ucen.sifig 
may in fact be developed to do the job. ' 

Licensing AcUviiies — ^The uranium and thorium which tlio Authority mines 
and the fissionable materials which it produces will remain the property of 
the Authority, By such ownership the Authority could determine the con- 
ditions under whidi these dangerous materials might be used. Through the 
lease of such denatured materials to those desiring to build and operate reactors 
of various' non-dangerous kinds, the personnel of the Authority could liavt? 
access to the establishment in which such material is used. Moreover, through 
its own resear^ and development activities and through establishing co- 
operative relationships with research and development laboratories in this 
field throughout the world, the Authority would be in a position to determine 
intelligently safe and unsafe designs of reactors for which it might lease its 
fissionable materials. 

In the following paragraphs we shall refer to three of the general types of 
activities of great importance in the field of atomic energy which, as already 
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indicat (‘d, are or can be made sufficiently safe to be carried on by nations 
under suitable arrangements with the proposed Authority. These types of 
activity, as we have pointed out earlier, open up a broad held for n^ional 
and piivatc exploitation of the useful applications of atomic energy. In 
particular, they will permit broad scope for research and development iii this 
held by nations and private groups within such nations. 

One of th(' first licensing activities of the Authority might be in the field of 
research reactors for which it would funiish on lease denatured plutonium or 
U 235, In carrying on .such operations,^ presumably those desiring to build 
such researcii react ois would submit their designs to the Authority both for 
approval anti for advice as to improvements, and would obtain a license to 
builtl such a reactor and lease of the denatured fissionable material needed for 
it. There would bo a minimum of danger involved in allowing the construction 
and operation of research n'tictors not exceeding a proscribed power level. 
As we liave seen, llu* amounts of fissionable material whicli might be produced 
Ihroiigli tlioir u.se. would be so small that for any individual unit, or even for 
units in out' country whicIi might number a doz(‘ii or more, there would be no 
real dangt'r in terms of pnxlucing material sulficii‘iit for use in atomic explosives. 
IVt'sumubly tU<; Authority fj*om time to time would send its research personnel, 
in die dual role of r(;si‘ardi workers and iu.spt‘ctor.s, to the laboratories inwliich 
these r(‘aclors winxi used, but a minimal in.spection would be needed. Moreover, 
such ros(ULvdi reactors would fulfill to a large (‘xleni the urgent requirements 
for further iultMiswo sdoiilific re.search in tliis field. Presumably licenses and 
I('ases of maleriyl would Ix' arranged bi^twt'en the Authority and individual 
nations so 1 ha1 the Authority would not bo dealing directly with private groups 
within nations. 


Tli(' Authority would also lieeuse and lea.se in the same maimer as desoribed 
for rt'search rtsiclors the conslniction and operation of reactors for making 
nidiouctivc maUiials. There may well be, as suggested above, a field for the 
national or private production of aucli radioactive naaterials wluch will require 
a pile to produce materials for industrial and other peaceful uses. The fission- 
able inaU'rials leased by the Authority would always be in the form of denatured 


plutonium or U 

Within the next few years, the Authority should also be in a position to 
licence the construction and operation of power piles and to furnish on lease 
denatured plutonium or U 235. The design of such piles would liave to he 
carefully reviewed, and the construction perlmps should be inspected by the 
Authority, to insure that the pile was not rea^y convertible to a dangerous 
form. iW example, there should be no provision within such piles for the 
ipitroduction of uranium^ or thorium. Iron or lead might be required as 
structural materials and if these were made non-removable, there would be a 
large factor of safety agai^t abuse. Such power reactors would bum ” the 
active muterials and require replenishing from time to time. The fissionable 
materials for such power reactors would be derived from the operation of the 
production plants of the Authority. There is no prospect that for several 
years such power reactors as described here could be licensed, for the reason 
that there would not be enough fissionable materials produced in the plants 
of the Authority. Thus there is a reasonable period during whicli research and 
develojimcnt may proceed both in the laboratories of the Authority and in 
national and private groups throughout the world, as a result of which much 
more will be known as to the s^e and unsafe features of design prior to the 
time when decisions will be required. 


The questions of policy that arise in relarion to the licensing activities of the 
Authority will likewise require the utmost in ingenuity and resourcefolness for 
their solution. How shall control be exercised lightly enough to assure the 
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free play of national and private enterprise without risk to security ? How 
shall facilities and matenis available for national and private exploitation 
be allocated and at what cost ? How many safe activities, assigned to national 
hands, be withdrawn if new discovenes show them to be dangerous ? Again, 
we do not minimize the difficulties. We say only that we believe them to be 
of manageable proportions, and that techniques can be devLsed to facilitate 
solutions. 

Inspection Activities — Throughout this report we have r(H'ordcd our 
conviction that international agreements to foreswear the military use of 
atomic weapons cannot be enforced solely by a system of inspection— that 
they cannot be enforced in a system which leaves the dovolopmcnt of es,scntially 
dangerous activities in the field of atomic energy in national hands and subject 
to national rivalry, and, to insure against diversion of these acli^'ilics to 
aggressive ends, relies upon supervision by an agency which has no other 
function. But inspection in a wide variety of forms has its proper place in the 
operations of the Atomic Development Authority — it hiis a ]noper and essential 
place. Sometimes it may take a form scarcely recognizable as inspection, but 
that may be regarded as one of the virtues of the proposiil. 

It may at the outset be useful to recall some of the factors which lead us 
to believe that as a function of the Atomic Development Authority iiispecl^on 
can be effective. We do not by this wish to suggest that the necessary 
inspection functions are trivial or that they can be carried out without 
inventiveness and effort. We do believe that the proposals of this report create 
a framework within which such inventiveness and such cffoit ('an bo effective. 

In the inspection of declared and legal activities^ — ^to be sure that they arc 
really legal — ^it is of the greatest advantage that the operations can Ihcnusclvcs 
be so conducted as to make this inspection and control easy. The Atomic 
Development Authority will have the double responsibility of technically 
effective development, and of safety. It would be in a position it) insure that 
in the plan of operations, in the physical layout, in the system of audits, and 
in the choice of developments, full weight and full consideration can lie given 
to the ease of detecting and avoiding diversion and evasion. Thus, the 
Authority may conceivably find it unwise to exploit certain tyjies of dcpo.sits 
because of the difficulties they present to adequate auditing. Tlic Authority 
may have reason to decide on one or another method of the separation of 
isotopes beciause it lends itself more readily to control. In the location of its 
operations, it will be in a position to take into account political and .sociological 
factors wlich might malce control difficult, or to allow such considerations to 
influence its choice of operating personnel and procedures. Wo attach gre^t 
weight to the importance of unifying at the planning stage the requirements <>{ 
development and control. Wc also attach great weight to the far-reaching 
inseparability of the two functions in the personnel of the development 
authority. 

As we have pointed out repeatedly, the Authority will be aided in the 
detection of illegal operations by the fact that it is not the motive but the 
o|ieration which is illegal. Any national or private effort to mine uranium 
win be illegal ; any such stockpiling of thorium will be illegal ; the building 
of any primary reactor or separation plant will be illegal. This circumstance 
IS of very great importance for the following reason : It is true that a 
thoroughgoing inspection of all phases of the industry of a nation will in 
general be an unbearable burden ; it is true that a calculated attempt at 
evasion may, by camouflage or by geographical location, make the specific 
detection of an illegal operation very much more difficult. But the total effort 
needed to carry through from the mine to the bomb, a surreptitious program of 
atomic armament on a scale sufficient to make it a threat or to make it a 
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tcmptELlioii to evasion, is so vast, and the number of separate di£6i.cult under- 
takings so great, and the special character of many of these undertakings so 
hard to conceal, that the fact of this effort should be impossible to hide. The 
fact that it is the existence of the effort rather than a specific purpose or motive 
or plan which constitutes an evasion and an unmistakable danger signal is to 
our minds one of the great advantages of the proposals we have outlined. 

We have frequently emphasized the related difficulties of providing in an 
inspection agency personnel with the qualifications necessary for that work, 
and with enlightened and constantly improving understanding of tlie technical 
realities. We believe that these problems can be solved in an Atomic Develop- 
ment Authority to which is entrusted the technical exploration of the field, 
and in which inspection activities will be carried out in part by the very 
personnel responsible for the new developments and in part by the men of 
the same organization, who have access to, and who have an interest in, the 
rc.scarch and development activitias of the Authoiity. We do not wish to 
ovcromiihasizc the advantages that may arise from the free association of the 
Authority's scientists juid experts with lliosc engaged in private or national 
undertakings, but we believe that if a serious effort is made to cultivate this 
association it will greatly reduce the chance of evasive national or private 
aetjon, or of the existence, unknown to the Authority, of technical develop- 
ments which might constitute a potential danger. As an example of an 
assoinalion which would on technical grounds bo most appropriate for the 
Authority, we may cite the problem of power. The Authority will be engaged 
in the production of power. It wiU be engaged in licensing power plants of 
non-dangerous type for private or national operation. It should take advantage 
of these associations to be informed about the power requirements which 
play stj large a part in the operation of separation plants. 

It will be seen that we do not contemplate any systematic or large-scale 
inspection activities for the Autliority except those directed to the control 
of raw materials. It is our hope — and wo believe it a valid hope — that when 
the Authority is in full operation it will, through the application of ingenuity 
to the problem, have obtained a sufficiently complete control over raw materials 
and the fissionable products so that no elaborate and formal inspection pro- 
cedures will be needed to supplement it. It is clear that final decision on this 
matter must take into account the events of the transition period from our 
present condition to that of the full operation of the Authority. It is also 
clear that the more rapidly the initial steps leading to the Authority’s control 
of raw materials arc taken, the greater the chance of the elimination of the 
more burdensome forms of inspection. 

The geological survey, while in a sense inspection, will be focussed on a 
world-wide search and survey for the discovery of the essential raw materials. 
In the conduct of research and development, and through the location, of the 
Authority's laboratories in various parts of the world, the Authority should 
become cognizant of a wide range of research and development activities in 
various countries. Therefore, the purpose of inspection would be served in 
that personnel of the Authority should be currently and intelligenriy informed 
regarding national and private research and development activities in this 
field. 

In operating mines, refineries, and primary production jilanis in various 
countries, the personnel of the Authority will likewise acquire insight regarding 
the activities and trends in various countries. In its hcensing activities the 
Authority will maintain contact with the research and development laboratories 
authorized to use reactors. Exchange of personnel, visits, and even formal 
inspection, may all be involved. 
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In licensing power reactors which, are somewhat less safe than research 
reactors, the Authority would send its representatives to inspect or visit these 
plants at frequent intervals. Such personnel would presumably be trained in 
the development or engineering branches of the Authority and their primary 
purpose might well be to furnish engineering services and advice to the 
operators. The inspection that would actually result would be far more 
effective than any direct attempt to inspect. 

Under the relations described between the Authority and national or jntvate 
groups using denatured fissionable material, the inspectors would have a right 
of access deriving from the terms of the license and lease. Furthermore, if the 
Authority conducted the operations described, it would have within its organiza- 
tion a unique knowledge of the whole field of atomic energy tmd the changes 
in that field, which are almost certain to be rapid if it is developed in a healthy 
manner. To the extent inspection was required it could be done by competent 
engineers or scientists who would be far more knowledgeable than those 
inspected and who could furnish useful aid and advice at the same time. 

In the course of its activities, the Authority might acquire information 
which would cause it to suspect evasions or violations in places to which it 
^d not have the right of access for geological survey or for insiieclion of 
installations using leased material. Some means would hav(j to by provi<?od 
so that the Authority by making out a prima facie case would be granted 
access to the suspected plant or laboratory. This might be arranged llu-ough 
the presentation of such a request to some international body such as the 
International Court, If the Coui't were satisfied with the aclcquacy of the 
reasons presented by the Authority, it might then rct[ucst the nation in which 
the suspected activities were located to grant access to reprosentativos of the 
Authority, Tliis seems to us one of the possible mcaUvS of approadi to the 
Hmited problem of detection of evasions that would be present even \uidcr 
the Atomic Development proposal. The procedure seems sufficiently limited 
in its effect upon national sovereignly to be practical. We recognize that 
the idea raises a host of questions that would have to be answered before the 
feasibility and effectiveness of the device could be established but wc tliiiik it 
worthy of tins further exploration. 
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CHAPTER 2 


Organization and Policies of Atomic Development Authority 

lu the li^ht of the scieixtilic and technological facts and of broad human 
and political factors, we have undertaken, xip to this point, to describe the hinH 
of functions that an Atomic Development Authority would have to be given in 
order to be ciTtictivo. In considering the pioblenis of orgivnizational structure 
and detailed policies for such an authority it is also clear that the facts concerning 
atomic energy are decidedly pertinent. But as to these problems, there is 
much relevant experience in the general licld of international organujation. 
Obviously lh(‘ syateinatic approach ncccssaiy for a solution of these problems 
must draw lu'avily on that experience. 

But there is an imiioriant question of timing. It would be premature now 
tOjJseek definitive answers to many of the questions as to organization and 
policy. I'or in order to have validity the answers will have to be the product 
of intornatioual discussion and dtdiberation rather than any xmilatcral statement 
of a detailed plan. 

In iHmsuleriug the type of organizational ju'obk'm involved in .setting up an 
Atomic Devi^lotiment Authority under the United Nations, it should be readily 
po.ssiblo to lind helpful analogms in other intisrnational operations, public and 
privatii, and even in national aclivitie.s. In the course of our discussions 
numerous (luestions conceniing these matters have naturally occurred to us 
as thi^y would to anyone studying the international issues created by atomic 
energy. It bus bceii necessary to reflect intensively on the possible finswers 
to such questions as a means of testing the soundness of our main concisions. 
We present here stmie of the results of our own discu.ssion and reflection, not 
in the form of a sy.stematic .statement but rather for the purjiosc of illustrating 
the typi‘S of (picslions that arise and possible answers which occurred to this 
gniup, 

One of the key problems of course will be the question of personnel. It will 
be of tho ca.sence to recruit that personnel on a truly international basis, giving 
much weight to geographical and national distribution. It does not seem to us 
dn uure«xsonablc hope that the organization would attract personnel of high 
\(uaUty, For the field of knowledge is one k which the prospects for future 
development have become an absorbing interest of the entire world. Certainly 
there is a far bettor chance that tho Authority would attract personnel of a 
high calibre than that any purely policing organization would do so. At any rate, 
it is clear that the success of the organization would depend ujpon the quality 
of the administrators, geologists, mining experts, engineers, physicists, chemists, 
and other personnel, and every possible effort must be made to establish the 
kind of organization that will attract them. 

It is not alone necessary for the organization to be thoroughly informed 
in the field of atomic encr^. It will also be necessary for the nations of the 
world to be thoroughly infonned at all times about the operations of the 
Authority. There arc many ways of assuring this necessary degree of account- 
ability on the part of the Authonty to the nations and peoples whose instrument 
it will be. Some integral organ of the United Nations, perhaps the Security 
Council itself, will need to serve as the overseeing body for the Authority. 

33 



But it could do so in ways generally comparable to those employed by Con- 
gressional appropriations and investigating committees and the Bureau of the 
Budget in rdation to governmental institutions in the United States. Detailed 
measures would have to be worked out to assure the proper connection between 
such an overseeing or “ accountability ” body and the Atomic Development 
Authority itself. Ways will also have to be worked out to assure that individual 
nations may maintain enough direct contact with the organization to give 
them a sense of intimate relations with it. This need will be served in part by 
the fact that the sta:h of the organization wiU be recruited from various nation- 
alities. The operations of the Authority in its licensing activities, where it 
win be dealing directly with individual states, wiU also be one of the ways in 
which this objective is accomplished. For in this field there will be constant 
collaboration between the Authority and individual stales in working out the 
detailed scientific, technological, and political problems which will cluster 
around the Authority's licensmg activities. None of these matters appears to 
present insuperable difiSculties. 

The foregoing is intended merely as a statement of tlie possibilities for actually 
creating an organization that will have sound relations willi the United Nations 
and with individual states. These possibUities must be made the subject ol 
further exploration as intensive as that which we have directed to the scient^ic 
and technological facts concerning atomic energy itself. 


Until qualified men set themselves the task of actuaUy writing a charter, 
chapter by chapter, anything said about policies must ho merely by way of 
preface. The actual statement of policy, like the form of organization, will 
have to grow out of the international discussions and deliberations. 

The fundamentals governing the Atomic Development Authority must of 
course be those which have been so well stated in the resolution of January 18, 
1946, setting up the United Nations Atomic Energy Commission, that is, the 
strengthening of security and the promotion of the beneficial use of atomic 
energy. In our report we have adopted as the first principle in the accomplish- 
ment of these fundamental objectives the proposition that intrinsically dangerous 
activities in the field must not he left open to national rivalry but must be 
placed in truly international hands. To establish the boundaries between 
mtemational and national action, we have grasped the fortunate circumstance 
that _a^ dividmg line can be drawn between dangerous and non-dangcrous 
activities. We have emphasized that not the least in the fortunate drcuiiistancos 
that we have observed is the fact that the field of non-dangc^rous activitic.s is 
so challenging that it provides an opportunity to avoid such centralization of 
au-^ority as might make the price of security seem too high. • In this connection 
it is important that a purposeful effort should be made to keep as broad and 
diversified as possible the field of activities which is left in national and private 
hands. Every effort must be made to avoid centralizing exclusively in the 
Authority any more activities than are essential for purposes of security. 

These are the kind of basic considerations which we assume the United 
Nations Atomic Energy Commission would seek to make explicit in its recom- 
mendations for the charter of an Atomic Development Authority. Many 
others can be added to the list. We mention some now which arc typical and 
illustrative and which are drawn from the kind of questions which have arisen 
in our own discussions. 

We would expect that the charter itseK should, so far as practicable, define 
the areas that are clearly dangerous, in which there must be an exclusive 
international operation, and the areas which now seem clearly non-dangerous, 
in which th^e may be national and private operations . One of the most cBflicult 
problems will he llie creation of charier provisions and administrative machinery 
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? 3 jovcrning the* inanni'r in which the line will be drawn between safety and 
danger near the middle of the spectrum of activities where the division becomes 
less sharp. Another difficult problem will be to provide the means to redefine 
as cither “ dangoions " or “ safe " when new knowledge shifts the line. In 
those matters close questions will arise, of course, as to the issues which must 
be refiirred for ajqjroval to the individual nations, the issues which need only 
be referr(Kl to sonui organ of the United Nations, like the Security Council, 
and tin* issues which ran be dedermined by administrative action of the Atomic 
Development Authority itself. 

In streugth(‘ning secuirity, one of the primary considetations will relate to the 
geographical loeation t)[ the ojierations of the Authority and its property. For 
it can never be forgotten tliat it is a primal y purpose of the Atomic Development 
Authority to guard against the clanger that our hopes for peace may fail, and 
that adventures of aggrt^ssion may again bo attempted. It will probably be 
necessary to write into the charter itself a systematic plan governing" the 
location of the operations and property of the Authority .so that a strategic 
balance may be maintained among nations. In this way, protection will be 
afforded against such eventualities as the complete or partial collapse of the 
Umt(^d Nations or the Atoinie. 1 It'velopinont Authority, protection will be afforded 
against the (’ivi’.nLualily of sudden s(‘iz;ure by any one nation of the stockpiles, 
redwetion, rollning, and separation plants, and reactors of all types belonging 
to the Authority. 

This will have to lx* (iuil<' a diffenml situation from the one that now prevails. 
At present with Hanford, Otik Ridge*, and Los Alamos situated in the United 
States, otluir ualiotis can Itiul no security against atomic warfare except the 
security that resid('s in our own peac(‘ful purposes or Iho attempt at security 
that is seen in develoi^ing secred atomic cnterjirises of their own. Other 
nations which, act'onliiig to their own outlook, may fear us, can develop a 
greater sense of si'c.urity only as the Atomic Development Authority locates 
similar dangerous operations within their borders. Once such operations and 
facilities have been established by the Atomic Development Authority and are 
being operated by that agency within other nations as jvcll as within our own, 
a balance will have been established. It is not thought that the Atomic 
DcTelopment Authority could protect its plants by military force from the 
overwhelming power of the nation in which they are situated. Some United 
Nations military guard may be desirable. But at most, it could be little 
more than a tokem. The real ])rotcction will lie in the fact that if any nation 
seizes the ])lant.s or the .stockpiles that are situated in its territory, other 
nations will have similar facilities and materials situated within their own 
borders so that the act of seizure need not place them at a disadvantage. 

'•Various auxiliary devices, in addition to a strategic geographic division of 
plants and facilities and stockpiles, will also be necessary. Some of these have 
already I x'cn referred to. The design of primary production plants should make 
them as little dangerous as possible. The stockpiles of materials suitable for the 
production of bombs should be kept as small as possible consistent with sensible 
economics and crngmecring. So far as practicable, stocks should be denatured 
or fcei)t in low concentrations unsuitable for the production of bombs. In other 
words, the design and operating procedures should dermitely prevent the 
acctimulation of substantial amounts of material quickly convertible into 
important quantities of explosives. 

All these matters must be the subject of the most careful consideration in the 
writing of the charter itself. 

With appropriate world-wide distribution of stockpiles and facilities ; with 
design rendered as little dangerous as possible ; with stockpiles of dangerous 
materiaLs kept at the lowest level consistent with good economics and engineering; 
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there will be no need for a sense of insecurity on the part of any of the major 
powers. Seizures will afford no immediate tactical advantage. They would in 
fact be an instantaneous dramatic danger signal, and they would permit, under 
the conditions stated, a substantial period of time for other nations to take all 
possible measures of defense. For it should be borne in mmd that even if facility's 
are seized, a year or more would be required after seizure before atomic weapons 
could be produced in quantities sufficient to have an important influence on 
the outcome of war. Considering the psychological factors in pubHc opinion, the 
fixing of danger signals that are clear, simple, and vivid seems to us of utmost 
importance. 

There are other basic problems of only slightly less difficulty which will also 
need to be dealt with in the internationi deliberations. These have to do with 
such matters as compensation to nations and private agencies for the raw 
materials which the Authority would take over, they have to do with the problem 
of initial financing, they have to do with allocations and distribution of the 
materials and the facihties which the Authority will license or sell to individual 
nations and, through them, to their citizens. One of the difficult problems in 
this respect will be the question of priority in establishing noii-dangcrous power 
plants within various nations and the relation between these licensed activities 
and the power-producing activities of the Authority itself. A special word 
needs to be said on this subject. 

The needs of nations for new power resources vary not only with industrial 
conditions, but also with their proximity to water power, coal, and pc'.troleum. 
As we have emphasized before, the power supply from fis.sionable materials is 
of two entirely distinct kinds. Power will be produced in the very process of 
operating the production plants which make fissionable materials. Thest' jilants 
are of the dangerous kind which must be owned and operated by tlu5 Authority. 
The decisive consideration in determining the location of such plants will have 
to be strategic ; otherwise the physical balance between nations wUl be impaired. 
In other words, the distribution of these plants throughout the woild will 
have to be based primai-ily on security considerations. But tlu'ro will still be 
ample room for an individual nation, once it is decided that such a plant can be 
located within its borders, to determine where the plant sliall be situate<l in 
relation to its own economic and social needs. It also appears fair to aasumc 
that the charter could provide specifically for the Authority to turn the power 
over to the nation or its designee at the bus bar of the power plant, thus leaving 
it to^ each individual state to determine policy in relation to transmission, 
distribution, and use, or the Authority might deliver steam to the individual 
state, leaving all electrical operation in national or private hands as determined 
by the policies of the particidar nation. Problems of price will be difficult, but 
here again it should be possible to state basic policies in the charter which wiAl 
give reasonable assurance of fairness in tire fixing of cost. 

The problem of power producing piles should be somewhat loss difficult in 
the case of the non-dangcrous plants. In these, fissionable materials will be 
denatured. The charter should be able to provide for their allocation of this 
type of plant in accordance with more conventional economic standards. It 
imght be possible to provide that they should be located on the basis of competi- 
tive bids among interested nations. On such a basis, countries with ample 
power resources in water, coal, or oil would limit their bids to those warranted 
by the costs of alternative sources. Those countries having few or expensive 
ordinary sources of power might bid higher, but below the cost of other alterna- 
tives. In this way the maximum usefulness of fissionable materials with the 
greatest conservation of other sources of power would be secured. 

Many other questions of the same order as those we have discussed can readily 
be imagined. These are enough, to illustrate the nature of the problem, 
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SECTION IV 

The Transition for International Control 

Whim fully in 0])('ration, tlio plan dcscribcirl in the previous section would, 
in our Opinion, provide a great ni<;asiirc of security against surprise attack 
by atomic wt'ajions* Hut it will tak<‘ a considt'rable time before the plan can 
be ‘adopted, and on<^e the nations of tlu‘ world have adopted it, a still further 
time will be rwpiircid to put the plan into operation. It is essential to consider 
what will bi‘, the condition of affairs during the necessary period of transition. 

In particular wt;^ must take note of the nature of the commitment already 
math‘ for international action in order to determine whether the proposal 
satisfu's the conditions attached to that commitment. In the pronouiiccuucnls 
which the United State’s has made and sponsored in concert with other nations, 
llu; commilnu'nt for action has always been couiUed with the requirement 
that the proctiss of moving toward the goal of complete international collabora- 
tion must be accomf>ani('d at each stage by appropriate stifeguards. It is the 
purjKJse of this section to describe the extent to which the suggested plan will 
satisfy this recpiirement. 

Tlic jH‘ri()d of transition may be brok(m down into two sub-periods. In the 
first there will be no Atomic Di^vidojunent Authority. There will be discussions 
in the Atomic li^nergy ('ommissiou of the United Nations Organization, and 
as a r(*.sult of these disciussions, proposals will be referred to the United Nations 
Council and Assi'inbly and to tin* several nations for further discussion and 
acco})t{inc(‘. J^Tom this process, there will result a charter that has been 
ratifK'd by tlu* various nations. It is at this stage that the Atomic Development 
Authority will comt^ into being. All of this will inevitably require time. In 
the .second period, when an Atomic Dcivelopmcnt Authority is created by the 
ratification by tlu? st'veral nations of the charti^r which establishes it, it will 
have iin imintuise task before it, involving many diffcTont fields and many 
differmit aclivitit‘.s. It would, of course, b(‘ pos.sible to Itiave the ordering and 
sequence of tlw'se activitU'S, or rather of undertaking them, to the discretion 
of tlu‘ Authority. It seems fur* more likely that provisions govemiu^ the 
sequence of stcp.s by which tlu? Authority will come into full operation vml be 
provided in the charter. 

, Two different kinds of consideration will be involved in setting up the steps 
of discu,s.sion and operation. On the one hand there are, as wc shall sec, certain 
indispensable requirements for the adoption and the success of the plan itself 
which ri’qnire that certain steps be taken before others can be effective. On 
the other lu'uicl, there is a wide range of sclicdulcs all equally compatible with 
the optiralnlity of the. pl<an and affecting primarily Us acoeptaUlity to the several 
nations. We shall be concerned in this section with outlining the requirements 
of the ]>lan as to schedule, and pointing out what other elements are not fixed 
by the plan itself and in the fixing of which quite new considerations are 
essential. In other words, wc shall attempt to describe those steps which 
must be undertaken in a particular order if the plan is to become effective at all. 
Wc shall also indicate other steps which arc a necc.ssary part of bringing the 
plan into ojxTation, but as to wliich there is some freedom of^ choice in 
determining their sequence. The sequence of the first set of .steps is fixed by 
the plan itself ; the sequence of the second set is a matter that will have \.o be 
fueod by the negotiation between the nations. 



The Position of the U.S, During the Transition 

In order to have meaning, the examination of the transition period must 
take account of the present position of the United States in the field of atomic 
energy, and that position must be compared with the one that this country 
would occupy during the period when the plan for international action is being 
adopted and executed. Today’s position must also be compared with the 
conditions that wiU prevail when the plan has finally been brought into full 
operation. We must also consider what our position would be some yeans 
hence if we were forced to abandon our present commitment for international 
action and pursue instead a purely national treatment of the problem. 

Today the United States has a monopoly in atomic weapons. We hiiye 
strategic stockpiles ; we have extensive facilities for making the ingredients 
of atomic bombs and for making the bombs themselves ; we have a large group 
of people skilled in the many arts which have gone into this project ; we have 
experience and know-how obtainable only in the actual practice of making 
atomic weapons ; we have considerable resources of raw material ; and wc 
have a broad theoretical knowledge of the field which may appear inadequate 
in future years, but which enables us to evaluate not only the performance of 
the past but also what the future is likely to hold. 

It is true that some part of our monopoly we hold in common wiLh^ho 
United Kingdom and Canada. This applies principally not to malt'rial 
facilities or to weapons, hut to the availability of raw matc’rials, to theoretical 
knowledge, and to some elements of the know-how. 

It has been recognized that this monopoly could not be permanent. Tlim^ 
have been valid differences of opinion on the time which it would take oIIut 
nations to come abreast of our present position, or to surpass it ; but it i.s 
generally admitted that during the next five to twenty years the situation 
will have changed profoundly. 

International control implies an acceptance from the outset of the fact that 
our monopoly cannot last It implies substituting for a competitive develop- 
ment of atomic armament a conscious, deliberate, and planned attempt to 
estabhsh a security system among the nations of the world that would give 
protection against siirpnse attack with atomic weapons. Above all, it involves 
the substituting of developments which are known to the world for develop- 
ments by the several nations which might well remain more or less S(‘cre1, 
and where the very fact of secrecy would bc^a constant source of fear, iuctt(‘- 
ment and friction. 

Inherent in the adoption of any plan of international control is a probabli'- 
acceleration — but only acceleration — of the rate at which our present monopoly 
will inevitably disappear, since our knowledge and our mastery of practicfel 
arts, and to some extent our physical installations, mu.st ultimately be mad<j 
available to an international agency in the process of establishing control. 

Let us consider, for example, the plan we recommend in this report. Tf 
adopted and executed in good faith, this will have reached a reasonably full 
degree of operation in a period of years. At that time nearly all the factors 
making the present position of the United States in relation to atomic energy 
a preferred one wiU have been eliminated. For, when the plan is in full 
operation, no nation wiU be the legal owner of atomic weapons, of stockpiles 
of ^ssionable material or raw materials, or of the plants in which they can 
be produced. An attempt will have been made to establish a strategic balances 
in the geographical distribution of the internationally owned plants and 
stockpiles. 

The security which we see in the realization of this plan lies in the fact that 
it averts the danger of the surprise use of atomic weapons. The seizure by 
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out- nation of installations ncc(\ssary for making atomic weapons would be not 
only a clear signal of warlike intent, but it would leave other nations in a 
^losition- either akmc or in concert -to lake counter-actions. The plan, of 
eonrw', has other security inirposcs, less tangible but none the less important, 
h'or in the v<Ty fact of coo]><'rative (Tfort among the nations of the world rests 
tile liopc wo rightly hold for sedving the problem of war itself. 

It Is cl(*ar that it would bt‘ unwise to undertake a plan based on the proposals 
which w<' havt' put forwartl unless there were some valid hope that they 
would h(‘ enU^red into and carried through in good faith ; nevertheless, we 
must provid(‘ against tlui hazard that there may not bo such good faith and 
must ask ourselves this cpieslion ; What will be the state of affairs should the 
plan be adopted with the intention of evasion or should evasion be undertaken 
by any nation during the y(‘ars when it is being put into effect ? 

The basis of t)ur iirt'sent monopoly now lies in two rather different things : 
knowle.dgci, and physical facilities. The ultimate geographical balance toward 
which a i)lati for internaiional control mUvSt work will witness the loss of both 
kinds of monf)poly. Knowledge will becomt' general, and facilities will neither 
in th(*ir h‘gal po.ssi'ssion nor in their gt'ographical disiribnlioii markedly favor 
any one. nation. Although l)olh elements of our present hegemony will thus 
di.s?lppear ovit a period of y(‘ars, quite dilfcrent considerations arc involved 
in tlu; sliaring of our knowit'dge and in the balancing of physical facilities. 

The Material Aspects of the Tfansitlon 

'fhe transfer of such facilities to international control ; the cstablisliment 
under international control of similar facilities in other nations ; the creation 
of stockpiles ; the gradual building up of group.s of men .skilled in the various 
nt^cossary arts ‘"these are changes which from their very nature will require 
time to bring about, and which can, witliin not too wide limits, be scheduled 
and controlled. In the discu.ssions within the United Nations Commission 
leading up to the adoption of the charter for the Authority, and even more in 
the early planning phase's of the Authority's work, there >^1 have to be some 
disclosure by tus of theoretical information. But these discussions and these 
plans will not t'sseutially alter ilie pr('S(mi superiority of the United States. 
Tlu^y will not move its stockpile.^ of uranium or of fissionable material or its 
bonibs or its operating plants, and need not alter the operation of these plants 
These disclosures of information, now secret, will not create in any other 
nation ilic experience and the know-how which are so great a part of our 
pre^sent position of superiority. 

*No matter what may be the sclicdule of operations adopted, this situation 
cTinnot change overnight under any circumstances. Nevertheless, it is clear 
that very s<‘rious consideration must be given to the scheduling of those 
pliVvSical and legal changes which over a period of years will bring about a 
baianci'd inti’rnational operation. On the one hand, the gener^ principles 
und<Tlying this scheduling will have to bo the subject of negotiation, and the 
outcome will in one form or another have to bo written into the charter. The 
diarttT may, for instance, provide that some things should not be done before 
a specified numbiT of years have elapsed, or before the activities of the 
Authority, let us say, in the iielcl of raw materials, have reached a certain stage 
of {‘ffcctivencss. On the other hand, the Authority itself may by charter 
provision bc' given responsibility and discretion in the planning of its activities. 
It mav, for instance, bo called upon to certify that it is in satisfactory control 
of the raw materials situation before it undertakes certain of its other functions. 

We an' aware of the great importance which attaches to a prudent mid 
reasonable scheduling o( riic step by step transition from our present position. 
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But this problem is of a fundamentally different kind from those that have 
been discussed in this report. In this report we have attempted to discover 
and describe the conditions which, as we view the matter, a workable system 
of international control would have to satisfy. 

The consideration of the steps of transition by which the special position 
of the United States may be relinquished involves quite other values. The 
sequence, the ordering, and the timing of these steps may be decisive for the 
acceptabihty of the international controls, but they will not affect its 
operabihty. Theiefore, they present problems of negotiation between the 
nations within the UNO in the course of agreeing upon a charter for the 
Atomic Development Authority. Such problems of negotiation, in our opinion 
are separable from the nature of the objective of the negotiation. They are 
problems which cannot be solved now, because they depend, among other 
things, on the motivation of the participating nations, on the politick back- 
ground of the negotiations, and on what may be conceived to be the separate, 
as opposed to the collective, interests of these nations. 

The eictent to which special precautions need to be taken to preserve present 
American advantages must be importantly influenced by the character of the 
negotiation and by the earnestness which is manifested by the fjeveriil nations 
in an attempt to solve the common problems of mternational control. These 
questions lie in the domain of highest national policy in international relations. 

We are convinced that the first major activities of the Authority must be 
directed to obtaining cognizance and control over the raw niaterials situation. 
This control may of course be subject to limitations, defined in the charter, 
on the freedom of the Authority in its early operations to alter the national 
distribution of raw materials. The problems of making a geological survey 
reliable and not prohibitively difficult are major technical problems. Tlie 
raw materials control will bring the Authority face to face with the problem 
of access, which is both a technical and a political problem. It will bring it 
face to face with the need for establishing its own research agencies and foi- 
their coordination with private and national ones. These underiaking.s aro 
fundamental for the operation of the Authority and to all of its future prospect 
of success. 

There are other things which no doubt the Authority w-oukl wish to do at 
once. Without much delay it should set up laboratories for the study of 
nuclear physics and the teclmological problems that it must expect to 
encounter in its future work. It should attempt to establish suitable forms of 
liaison and interchange with private and national institutions worldng on 
atomic energy or on its applications or on the fundamental sciences winch 
may be involved. In short, the Authority should get started on its research 
program and in establishing the patterns of its liaison with other agencies for 
which it will be responsible in the future. 

It would be desirable that even in the earliest days the Authority act to 
peimit the use of radioactive tracer materials and tho.se laboratory reactors 
which use small amounts of denatured active material, and which seem to 
provide such valuable tools for research in a variety of fields. 

The Authority may need to establish, even in its earliest days, planning 
boards to make studies of the difficult questions of stockpiling, power develop- 
ment, future plant construction ; it may need to set up a system for the 
interim recording and accounting of operations in the field of raw materials, 
and in the production plants of the United States. 

These, seem to us reasonable plans for initial operations. All the other 
operations of the Authority are certainly subject to scheduling. Tliey may 
accompany these initial operations, or they may come later. But the control 
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of raw matoriuts is au essential prerequisite for all further progress and it is 
the first job that the Authority must undertake. It will be a continuing activitv 
but what we arc concerned with is that it should start. 

In considering the speoied position of the United States, there are, as we 
have seen, the folltiwing important components, the discontinuance or transfer 
of which to the jurisdiction of the Authority will have to be very carefully 
schodulod by intornatumal negolijition : our raw material supplies ; the plants 
at Oak Ridge and Hanford now operating to make atomic explosives ; the 
stockpiles of bombs now in our })ossession ; the stockpiles of undenatnred 
fissionable materials ; our atomic bomb plant and laboratory at Los Alamos. 
Our I0.SH of moiuqnily in these elements cannot be indefinitely postponed. 
Some of th(' thing.s we now have will have to cease ; some will have to he 
transferred to the Authority ; some will have to be paralleled by activities 
elsewhere. 


The scheduUng will determine the rapitlity with which a condition of 
international baUinc'o will replace our present position. Once the plan is fully 
in operation it will ailord a great mea.surc of security against surprise attack ; 
it will provith* clear <l:inger signals and gdvc us time, if wc take over the available 
facilities, to ]irc*pare for atomic warfare. The significant fact is that at all 
tiiiKis during the transition period at least such facilities will continue to be 
located witliin tlu'. United State.s. Tims shotild there Ijc a breakdown in the 
plan at any time during the transition, we shall be in a favorable position 
with regard to atoini<! weapons. 


Dhehsure of Information as on Essential of International Action, 

One of the elements in the present monopoly of the United States is know- 
ledge. This runge.s all the. way from purely theoretical matters to the intimate 
practical details of know-how. It is generally recognized that the transmission 
of any part, or all, of this knowledge to another nation could provide the 
basis ft>r au acct'leration of a rival effort to make atomic weapons. Even that 
part of our knowledge which is theoretical, which can be transmitted by word 
of month, by formula, or by written note Is of value in this context. If such 
knowledge were available to a rival undertaking it would sliortcn the time 
needed for the solution of the practical problems of making atomic weapons, 
by eliminating certain unworkable alternatives, by fixing more dcfinitdy 
design fcaltires which depend on this theoretical knowledge, and by making 
it possible to undertake the various steps of the program more nearly in parallel, 
rather than in sequence. It is not, in our oinnion, possible to give a reliable 
estimate of how much such revelation would sliortcn the time needed for a 
suJ;ccs.sful rival effort. It is conceivable that it would not be significantly 
sltortcned. It is conceivable that it might be shortened by ^ year or so. For 
an evahiation on thi.s i)oint depends on information, which is not available 
to us, on the detailed plans and policies of such a rival undertaking, as well 
as on thoir pre.Hcnt state of knowledge. It is, of course, clear that even with all 
such theoretical knowledge available, a major program, surely lasting many 
years, is required for the actual production of atomic weapons, 

Our monopoly on knowledge cannot be, and should not be, lost at once. 
Here again there arc limitations on the scheduling inherent in the nature of 
our proposals ; and in the nature of the deliberations necessary for their 
acceptance, But even with the recognition of these limitations, there is a 
rather wide freedom of choice in the actual scheduling of disclosures. Here 
considerations of acceptability and of general political background will make a 
decisive contribution. 

It is dear that the information, which this country alone has, can be divided 
more or less roughly into categories. The acceptance and operation of the 
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plan will require divulging certain categories of tins information at successive 
times. A schedule can outline the point at which this must occur. In 
particular, there is a limited category of information which should be divulged 
in the early meetings of the United Nations Commission discussing these 
problems. There is a more e3d:ensive category which must be divulged some 
years hence after a charter has been adopted and the Atomic Development 
Authority is ready to start its operations ; and there are other categories 
that may be reserved until the Authority later undertakes some of the subsequent 
stages of its operations, for instance, those that involve research on weapons. 
We are convinced that under the plan' proposed in this report such scheduling 
is possible, though it is clear, as we have pointed out, that many factors beyond 
the scope of this report, and involving the highest considerations of international 
policy, wiU be involved in such schedules. We wish to emphasize that it will 
involve an initial divulging of information, which is justifiable in view of the 
importance of early progress on the path of international cooperation. 

It is true, as the Secretary of State has said, that there is nothing in the 
Resolution setting up the Atomic Energy Commission that compels the United 
States to produce information for the use of the United Nations Commission. 
But the point that needs to be emphasized is that unless we arc jircpared to 
provide the information essential to an understanding of the problem^ the 
Commission itself cannot even begin the task that has been assigned to it. 

Let us examine in a little more detail the nature of the information which 
IS required in the early stages. What is important for the discussions in the 
United Nations Organization Commission is that the Members and their 
technical advisors have an understanding of the problem of the international 
control of atomic energy and of the elements of the proposals that the United 
States member will put forward. They must be in a position to understand 
what the prospects for constructive applications of atomic energy are and to 
appreciate the nature of the safeguards which the plan wc here propose affords. 
They must be in a position to evaluate alternatives which may arise, and to 
have insight into the rather complex interrelations of the various activities 
m this field. Above all they must have a sound enough overall knowledge 
of the field as a whole to recognize that no relevant or significant matters have 
been withheld. For the process of reaching common agreement on measures 
of international control presupposes an adequate cornmunity of knowledge of 
fact. Much of the information which is required for this purpose is already 
widely known. We are convinced, however, that there are further items now 
held by us as secret without which the necessary insight wiU be difficult to 
obtain. These items are of a theoretical and descriptive nature and have- in 
large part to do with the constructive applications of atomic energy. In our 
opinion, they are largely qualitative : and they involve almost nothing of 
know-how. 

On the other hand, when the Atomic Development Authority is in existence 
and undertakes operations in a given field, it must have made available to it 
all information bearing on that field — ^practical as well as theoretical. Thus, 
if the Authority, as its first major undertaking, attempts to obtain control 
of raw materials, we must be prepared to make available to it all knowledge 
bearing on this problem. This will, of course, be a common obligation on aU 
ps^icipating nations. Conversely, should it by diartcr agreement be deter- 
mined that reseaich and development in the field of atomic explosives will be 
undertaken by the Authority only at a late date, the .specific teclmological 
information rdating to such developments would not be required by it in the 
earher phases. It is important to bear in mind that before the Authority 
can undertake some of its functions, such as the construction of reactors or 
the development of power, it will have to spend some time in planning these 
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activities and in research directed toward them, and that intormation must 
be made available early enough to make such planning and research effective 

These are examples of requirements for information by the Atomic Develop- 
ment Authority at certain stages of its progress. In accepting the plan here 
recommended for international control, the United States will be committed 
to making available this information at the time, and in the full measure 
required by the operating necessities. Once the sequence and timing of stages 
has been fixed by negotiation and agreement between the nations, a minimum 
rate of disclosure of information will have been fixed by Ihc agreement as well. 
A too cautious release of information to the Atomic Development Authority 
might in fact have the effect of jircventing it from ever coming to hfe. For 
one of the decisive responsibilities of the Authority is the establishment and 
maintenanco of the security of the world against atomic warfare. It must 
be encouraged to exercise that responsibility, and to obtain for itself the 
technical mastery that is essential. 

We may furtlier clarify the nature of the disclosures required by this board’s 
})roposals by a reference to a report, Wt; have had the opportunity to examine 
in detail a ropoit of December, 1945, prepared for the Manhattan District 
by its Committee on Declassification, a committee of seven scientists, including 
the wartime heads of all the major laboratories of the Project.* This Committee 
wa^ directed tt) report on a policy of declassification^ — ^that is disclosure — 
of scientific and technical material now classified as Secret, a policy which 
host promote the national mifare, and protect the national securit;^. In 
inlcrproling its directive the Committee limited it.self to a consideration of 
these objectives in the absence of any ^stem of international control. It 
recommended against dedassificalion at the piesojit time of a very considerable 
body of technical, toclmological, industrial, and oidnaiicc information, that 
is infonnalton bearing directly on the manufacture of weapons and the design 
and operation of production plant.s. But it recommended the prompt de- 
classification of a large body of scientific fact and of technical information of 
non-critical nature and wide, applicability. It expressed the view that tlie 
further declassification of critical items of basic theonitical knowledge would 
conduce, not only to the national welfan', but to the long-term national security 
as woU — ^no doubt because of the damaging effect which continued scciecy 
in these matters could have on our own scientific and technical progress. 
Corresponding to these distinctions, the CommiLtoe. divided our secret scientific 
and technical information into three categories, the first of wliicli it recommended 
for immediate dtscla&sificalion ; the second of which it recommended for eventual 
declassification in the interc.sts of long-terai, national security of the United 
States ; and for the third of which it recommended against declassification 
inrthc absence of elfectivo international control. Wo have tried to see what 
technical information this board would find essential for the sort of under- 
standing that must be established as a basis for discussion in the UNO Com- 
mission, and to compare this with the items listed in the report of the Committee 
on Dedassificalion. Many of the facts needed arc already public; many 
arc included in Class One ; the remainder are all in Class Two, and comprise 
perhaps one-third of the items there listed. It is important again to emphasize 
that the Declassification Committee’s recommendation was aimed at furthering 
our own long-term national security in the absence of international measures. 

We wish to emphasize that the initial disclosures will place in the hands of 
a nation (should it be acting in bad faith) information wliich could lead to an 


* Membership of this Committee included R. F. Bacher, A. H. Compton, E, O, Lawrence, 
J. H. Oppeahoimer, F. G. Spedding, H. C. XJroy, and R, C. Tolman, Chairman, 
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acceleration of an atomic armament program. Wc do not regard this circum- 
stance as in any way peculiar to the plan recommended in this report. It is 
inherent in the concept of international control. The adoption of any workable 
scheme of international control may shorten the time during which the United 
States has a position as favorable as it has today. We cannot be sure of this, 
but we must be prepared for it. 

In this section we have been discussing the problem of transition to inter- 
national control as it affects the security of the United States. During this 
transition the United States" present position of monopoly may be lost somewhat 
more rapidly than would be the case without international action. But 
without such action the monopoly would in time disappear in any event. 
Should the worst happen and, during the transition period, the entire effort 
collapse, the United States wiU at ah times be in a favorable positioia with 
regard to atomic weapons. This favorable position will depend upon material 
things ; less and less will it rest upon keeping nations and individu^ils ignorant. 

‘ When fully in operation the plan herein proposed can provide a groat measure 
of security against surprise attack. It can do much more than that. It can 
create deterrents to the initiation of schemes of aggression, and it can establish 
patterns of cooperation among nations, the extension of which may even 
contribute to the solution of the problem of war itself. When the plan is in 
full operation there wiU no longer be secrets about atomic energy. We bi^lieve 
that this is the iirmest basis of security ; for in the long term there can be no 
international control and no international cooperation which docs not presuppose 
an international conuntinity of knowledge. 
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